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ABSTRACT

The implementation of a new physics course was
studied through the expectations of teachers and
school administrators of adopting the Project Physics
course. In the summer of 1970, more than 450 teachers
attending 14 NSF summer institutes and nearly 100 of
their school administrators provided information
through discussions and questionnaires. Conclusions
drawn from the discussions were consistent with
statistical analyses of the questionnaire data.

RESULTS FOR ADOPTION OF NEW PHYSICS COURSES
IN AMERICAN HIGH SCHOOLS

(1) The adoption process is initiated by the
physics teacher who is the most important single
person in the adoption process, but is often not fully
aware of the importance of his role in adoption.

(2) Adoption is most likely if the teacher's
proposal to adopt has a broad base of administrative
support. The principal's support is the most im-
portant. Administrative support of others, in order
of decreasing importance include: the department
chairman, the superintendent, school board member(s),
and the guidance counselor.

(3) A teacher most likely to adopt has the
following characteristics:

(a) Youthful;
(b) Frequently seeks, and is sought out

for, curricular advice;
(c) Frequently attends professional

meetings;



(d) Has recently enrolled in a course
at a university;

(e) Is his school's science department
chairman;

(f) Considers the adoption process as
socially acceptable
(dependable, sympathetic, sociable,
cooperative, etc.) and profession-
ally acceptable (productive, im-
portant, helpful, etc.);

(g) Considers the guidance counselor
as supporting, professional, and
important;

(h) Has discussed his interest in
adoption with "significant others"
in his school;

(i) nade numerous summer institute
applications.

(4) A. school most likely to adopt has a history
of adopting other new courses, especially new science
courses such as BSCS and CHEMS.

(5) Delay in adoption is increased by ineffective
communication among schoolmen. Administrators need
a year's advance warning of a desired course change
to permit budgetary provisions.

POLICY SUGGESTIONS

(1) Fund, as part of the course development
process, the early and continuous dissemination of
information (through journals, meetings, and news-
letters) to schoolmen about new courses.

(2) Fund teams of teachers and teacher educators
to prepare and disseminate examples ( ";cases "), ill-

ustrating the adoption process under various condi-
tions, and thereby improve the understanding of both
pre-service and in-service teachers of the course
adoption decision-making process.

xiv
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(3) lioclify teacher institute application forms
to provide institute directors with information for
selection of participants maximally likely to match
their institute objectives. This report specifies
the information directors need to select groups
likely to adopt a new course; other kinds of in-
formation would be needed for other objectives.
Guidelines to be used by institute directors in
selecting participants for various objectives
Should be prepared.

xv

10



CHAPTER I

INTRODUCTION

There are today, in the United States, more than
100 new science and mathematics courses in some stage
of development.'` Whatever the sources of funds for
development o2 these new courses, each is faced with
a similar problem -- that of adoption and implemen-
tation of the newly developed materials by schools.
A survey of the teachers who attended the fifteen
Project Physics summer institutes in 1960 or 1969
revealed that more than 40% of the teachers had failed
to adopt the new course by the second September follow-
ing the completion of the summer institutes.

Non-adoption of new curricular developments
after teachers have been trained in their use is not
unique to the Project Physics course. Marsh2 re-
ported an adoption rate (in 1930) of less than 50%
by PSSC summer institute attenders. (PSSC and Project
Physics adoption rates are not easily compared: the
adoption of the former was viewed by many schools as
a most appropriate post-Sputnik activity and adoption
was stimulated by rapidly increasing.Federal expendi-
tures or science and science education; the adoption
of the latter is occuring during a period of decreas-
ing Federal spending on science and science education.)

Harsh concluded from the results of his 1961
study (published in 1954) that "Institute participa-
tion . . . does not seem to have been decisive as a

1
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reason for local budgeting for the use of PSSC
materials."3 This conclusion is probably still true
today although, for the reasons given in the paren-
thetical note above, accepting the conclusion with-
out question is risky.

How are adoption decisions made? Brickell's
widely cited study'(1961) of the New York State
Educational system concludes that New types of
instructional programs are introduced by administra-
tors. Contrary to general opinion, teachers are not
change agents for instructional innovations of major
scope." This claim, although based only on data
from the state of New York, conflicts with the un-
stated assumption inherent in the long-term approach
of the National Science Foundation and the U. S.
Office of Education that,given the necessary train-
ing in a new course of instruction, teachers will be
able to initiate the procedures and decisions that
result in the implementation of the course in their
schools. The variety of decision-making processes,
the diversity of personnel involved (often with only
veto power), and the causes of delays in adoptims
merit closer examination.

This study examines the decision-making
processes in the adoption of a new course in Aluerican
high schools. Since the Project ?hysics course was
newly available for adoption, it was selected as the
medium in which to study adoption procedures. We
began by seeking variables which, for theoretical or
intuitive reasons, seemed likely to be related to the
probability of the new physics course being adopted
by schools.

The variables, which are enumerated in Chapter
III, can be categorized grossly into teacher and
administrator variables (personal, inter-personal,
professional, and attitudinal); school variables,
(characteristics of the school, school system, and
area served by the school); and characteristics of
the summer institutes attended. Interrelationships
among the significant independent variables, once
identified, were expected to give clues to under-

1



lying general factors important to the decision -
making process.

A Paradigm for the Adoption of a
New Physics Course

The literature of anthropology, politics,
medicine, agriculture, education, and sociology was
surveyed to determine the state of research on
decision-making. From this survey, a paradigm was
developed which we believed would characterize the
conditions under which a course such as Project
Physics could be most readily adopted.

The paradigm examined in this report is classi-
fied grossly into teacher-related, administrator-
related, and school-related characteristics that
were expected to favor early adoption of Project
Physics. (Early adoption was defined to mean
adoption by the second September following the
completion of the teacher's summer institute.) Since
the sources of suggestions for the hypothesized re-
lationships were so diverse, and the research in the
field was so varied, no attempt was made to predict
the relative importance of the expected relation-
ships.

While the existing research suggested a number
of specific relationships that might be present,
other possible relationships were intuited on the
basis of our personal experiences with schools,
teachers, and course adoptions. The characteristics
c-47,physics teachers,- school. administXators, and
schools that we hypothesized were related to in-
creased likelihood of adoption are listed below.
Citations of related research are given in Chapter
III of this report along with the tests of the
hypothesized relationships. The relevant litera-
ture is discussed more thoroughly elsewhere by one
of the authors o2 this report.6



Physics Teacher Characteristics Hypothesized
to be Related to Increased Likelihood of

Adoption of Project Physics

The teacher is the most
in making the physics course
adopter was expected to have
istics:

4

important single person
adoption decision. The
the following character-

1. Relatively young.
2. Socially inclined:

a. frequently seeks curricular advice
from others,

b. frequently sought out for curricular
advice,

c. communicates more with colleagues,
d. comtunicates more with "significant

others" in the school's decision-
making hierarchy,

e. perceives adoption as a group effort.
3. Strong professional characteristics:

a. more extensive formal education,
b. recently completed education,
c. frequently attends professional

meetings,
d. has relatively more contact with the

professional literature,
e. frequently enrolls in courses while

in-service,
2. publishes mor,3.

4. Performance standards are not "conflicted."
5. Has relatively long tenure in his present job.
G. Teachers relatively more physics classes per

7. Is the department chairman.
S. Has more positive attitudes toward:

a. "significant others" in the decision-
making chain,

b. physics,
c. the adoption process.

9. Perceives adoption of the new course as a
reduction in his work load.

10. Is strongly motivated to make a change.
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Stbool Administrator CharacteristiCs
Hypothesized to be Related to

increased likelihood of
Adoption of Project

Physics

School administrators are not likely to
initiate the adoption process of a course such as
Project Mysics; they may, however, approve or deny
a request for adoption after it is initiated by the
teacher. Thus, no administrator characteristics
would be expected to stimulate early adoption.
Rather, any characteristics that were associated
with the likelihood of early adoption, were expected
to produce a delaying effect on adoption.

School Characteristics Hypothesized
to be Related to Increased
likelihood of Adoption
of Project Physics

Schools most likely to adopt Project Physics
were expected to have the following characteristics:

1. Has a history o2 moderately paced
innovation in curriculum adoptions.

2. Is located in relatively high prestige
areas (i.e. suburban).

3. Has relatively high per pupil expenditures.
4. Has a large student population.
5. Has a new or recently renovated building

or science facility.
_

6. Adopted-othe-r-new-scIence-courues-earJar_
in their development.

Mechanisms for Gathering Data

Two methods were employed to gather data. The
first method used questionnaires administered to 457

21
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participants of the fourteen Project Physics in-
stitutes conduced in the United States during the
summer o2 1970. The questionnaires (see Appendixes
A, B, and C) sought information about the partici-
pants, their schools, and their school districts.
The questionnaires also explored the participants'
views regarding the adoption process and the
difficulties associated with it; and explored the
participants' attitudes toward physics, toward the
process of adopting a new physics course, and
toward others in the decision-making chain. Finally,
in some cases, an attempt was made to assess the
participants' understanding of scientists, the
methods and aims of science, and the scientific
enterprise.

The second method of data gathering used inten-
sive face to lace discussions between physics teachers
and their administrators at four of the fourteen
1970 Project Physics summer institutes -- Florida
State University, Kansas State University, San Diego
State College, and Wisconsin State University. These
four institutes hosted two-day conferences attended
by 98 administrators (including some guidance
personnel) from the schools or school systems which
employed the 1G1 teachers enrolled in the institutes.
The confe'..ences featured extended periods of dis-
cussion among participants (teachers and administra-
tors together) divided into groups of eight to ten
persons each. The groups were given sets of dis-
cussion auestions (see Appendix F,) related to the
research questions and were asked to probe the
questions in depth. The aim of the discussions was
not so much to obtain a group concensus as to acquire
a greater understanding of the adoption process, of
the factors contributing to delays in the adoption of
new courses, and of ways and means of providing
decision-makers with the Rinds of information they
need at the time they need it. The conclusions of the
29 groups constituted a second set of data.

22
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The Sample

Table 1 presents a two-dimensional classifica-
tion of the 555 respondents in this study. The
sample is divided into groups of (1) teachers and
administrators, and (2) implementation conference
attenders and non-attenders. The sample included
477 men (35.9 %) and 76 (14.1%) women.

TABLE 1
THE SAMPLE EXAMINED IN THIS STUDY

Teachers Adms. Totals

Implementation con-
ference partici- 161
pants (4 summer
institutes)

Not participants in
an implementation
conference (10
summer institutes)

98

296 OM&

259

296

Totals 457 98 555

-*The 98 "significant others" attending the
four implementation conferences were
classified as "administrators." Their
speciac job responsibilities were as
follows:

30 principals
27 guidance counse3oz-s
14 superintendents
9 curriculum coordinators
2 science supervisors

15 others (chiefly state department of
education personnel and administra-
toes not affiliated directly with
any teacher in the institute)

98



This sample was selectrz:d because it was
school men and women who were soon likely to be
participating in the decisj--gking process about
adopting the Project Physics Ccurse (i.e. making a
decision relevant to the research question). There
was no point in seeking a sample representative of
a larger segment o2 American teachers, administra-
tors, or schools for whom the research question
would be, to a large extent, hypothetical.

The sample of 457 physics teachers was not
typical of all American teachers (or even American
physics teachers) because everyone in the sample
had applied to, and had been accepted by, a summer
institute. A random sample of nearly 500 American
physics teachers that was drawn in a companion
study8 parallel to this one indicated that more than
40% of American physics teachers have never applied
for any summer institute. Table 2a' lists a few
characteristics of the sample of physics teachers
who participated in this present study. Data
obtained in the companion study showed striking
differences between a random sample of American
physics teachers and teachers attending a Project
Physics summer institute in 1968 or 1969: 29% of
23C items compared were significantly different at
the 0.05 level. In general, institute attenders had
overwhelmingly stronger professional characteristics,
and more positive attitudes towards the adoption
process and the persons who participate in it.
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TABLE 2a
SELECTED PERSONAL AND pRornc,sImAL CHARACTER-

ISTICS OF 457 TEACHERS Er .i1 WHO1 DATA
WERE OBTAINED FOR THIS STUDY

% of men 66%
mean age 36 years
% with 14S 66%
% who earned highest degree

within the last 5 years 43%
% who attended a course for

academic credit during
past 2 years (exclusive
of the Project Physics
summer institute) 69%

% who hold, or have held, an
officership in a local
professional organization 20%

% who have published 3%

Various contingencies required the elimina-
tion of certain teachers from the sample. The 510
teachers enrolled in the 14 summer institutes and
available for the study included approximately 25
foreigners who were not asked to complete the
questionnaire. A few teachers were absent or de-
clined to provide the desired information. Of the
457 teachers who completed and returned question-
naires, 302 (84 %) indicated their intention to re-
turn to the school in which they had taught the
previous year. The 75 teachers who were not re-
turning to their previous schools were eliminated
because many of the questionnaire items referred to
teacher anticipation of future problems and inter-
actions in the adoption process. Presumably,
teachers in the process of changing schools would
not be able to anticipate such problems and inter-
actions accurately.

General Format of This Report

Chapter II summarizes what happened at the four

25
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summer institutes that hosted the two-day con-
ferences attended by teacb,Lsr: a%et administrators.
The substance of Chapter II is dravn from dis-
cussions of 29 small groups of teachers and admin-
istrators regarding problems that schools en-
counter in adopting educational innovations such
as Project Physics. Chapter III presents a sta-
tistical analysis of the questionnaire data obtained
from all fourteen participating summer institutes.
The chapter tests specific hypotheses derived from
the paradigm previously summarized. Chapter IV
reports the results of a factor analysis of the vari-
ables significantly related to teachers' expecta-
tions of adoption. This was an attempt to identify
unities underlying, and perhaps causes for, early or
deferred adoptions. In Chapter V we summarize the
findings of a companion study which investigated
factors related to adoption rather than teachers'
expectations of adoption of Project Physics. Chapter
VI suggest guidelines and actions for funders of
curriculum developments, teachers, ad(ministrators,
teacher educators, and others who are interested in
bringing about curricular changes in schools.

Caution must be exercised in generalizing the
conclusions of this study. The study is confined to
the adoption of a physics course by schools employ-
ing a group of teachers that is known not to mirror
the general population of physics teachers or
probably of school administrators. The adoption
mechanism for a course involving only one teacher
(as is often the case for physics) is likely to
differ from the adoption, for example, of a reading
series for the elementary school which builds
sequentially year by year and involves several
teachers.

We do not believe, however, that the conclu-
sions are so highly subject-matter-oriented as to
have no validity beyond physics courses. The Project
Physics course is incidental to this study; it is a
course which happened, conveniently, to be at the
stage of development when it could be used profitably
as an example with which to study how well many
generalizations about innovation could be extended to
the adoption of a science course.
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Chapter 2:
Footnotes

1. Seventh Report of the International Clearing-
house on Science anr. 1.Thnnmltics Curricular
Developments, 1970, ed. by J. David Lockard,
(College :?ark, Science Teaching Center,
University o2 iaryland, 1970), pp.xiv - xvii.

2. Paul E. Harsh, "Wellsprings of Strategy:
Considerations Affecting Innovations by
the PSSC, in Innovation in Education, ed.
by iiatthew B. 111es (New York: Bureau of
Publications, Teachers College, Columbia
University, 196), p.263.

3. Ibid.

4. Henry N. Erickell, Organizing New York State
for Educational Change (Albany: State
Education Department, 1961), p.22.

5. The terra "administrator" as used in this report
has a somewhat broader than usual interpreta-
tion. It includes school personnel with non-
teaching responsibilities supportive to the
teacher -- principals, superintendents,
guidance counselors, curriculum coordinators,
and science supervisors.

6. John F. Yegge, 'The Adoption of an Innovation
in Physics Teaching- (unpublished doctoral
thesis, Harvard University, 1971), pp.3-36.

7. The fourteen cooperating surcth,er institutes
were conducted at BeiAdji State College, the
University o California at Berkeley, Clarh
College, East Carolina University, Florida
State University, Florida Technological
University, Kansas State University, Knox
College, Northern Arizona University,
Rensselaer Polytechnic Institute, San Diego
State College, Trinity University, the Uni-
versity of Washington, and Wisconsin State
University (at Superior).

(",Q. Yegge, ibid.
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CHAPTER II

RESULTS OF THE SNALL GROUP DISCUSSIONS

Aduinistrators from the schools of the summer
institute participants were invited to join their
teachers in two-day conferences at four of the 14
institutes. The conferences focused on the adoption
and implementation of the Project Physics course and
were attended by 98 school administrators and 161
teachers. Eighty-two of the administrators were
directly associated with one of the institute
participants; the remaining 16 were independent ad-
ministrators and state department of education
personnel who had been invited to attend the con-
ferences because of their interest in the adoption
and implementation of new courses.

The four two-day conferences had three purposes:
they were intended 1) to inform administrators about
the nature of the Project Physics course; 2) to help
administrators and teachers resolve some of the
difficulties they often encounter in trying to adopt
such new courses in their schools; and 3) to give the
investigators a first-hand familiarity with those
difficulties and their potential resolutions. The
first half of the conference schedule, as shown in
Appendix H , set the stage for the small group
discussions.

The small group discussions lasted two to three
hours arrf.1 each involved eight to ten teachers and
administrators who discussed in detail a number of
the problems related to the adoption of new science
courses in schools. In addition to direct observa-
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tion by two of the authors of these groups at
work, one member of each group kept detailed
notes on the proceedings. From these notes the
recorders prepared summaries for oral presenta-
tions to general meetings of the small groups.
Copies of the notes and the written summaries
were obtained from each of the recorders. The
following description is compiled from these
summaries as well as from the personal direct
observations of the researchers.

The membership of most of the small groups
was selected by the investigators to create groups
whose members had diverse backgrounds and roles.
First, administrators and teachers from the same
school system were assigned to different groups;
insofar as possible, two persons from the same city
were placed in different groups to reduce the con-
straints that persons from the same school might
feel if they were placed together. Second, each
group was formed to have about equal numbers of
teachers and administrators. Since teachers out-
numbered administrators in every conference, one or
two groups at each conference were comprised solely
of teachers. Third, at thee of the four conferences
the groups were made as homogeneous as possible
with respect to school size; in the fourth con-
ference each group was made up of persons repre-
senting the broadest possible range of school size,
grouped homogeneously by age. Furthermore, one
group at one institute was teachers employed only
in the Southern. United States, while another group
was made up entirely of physics teachers younger
than thirty. In all, a total of 261 persons par-
ticipated in 29 groups.

At the beginnings of the group discussions the
groups were provided with sets of discussion ques-
tions (see Appendix D) divided into four general
categories: (1) Factors affecting adoption, (2)

The decision-making roles of various persons in
the decision-making hierarchy, (3) The causes of
adoption delays, and (4) The dissemination of

2
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information to adoption decision makers. The
categories were sequenced in four ways so that
different groups would start and end at different
points. This permutation was intended to avoid
the omission of topics because of a shortage of
time or because of participant fatigue. Four of
the groups failed to finish because of time short-
age or fatigue; the remaining 25 groups completed
the lists of discussion questions with thoughtful
responses.

On most aspects of the adoption process a
considerable amount of general agreement was
observed among the 29 groups. Some disagreement
occurred about the relatiLAship between the short-
age of funds and delays in adopting new courses.
On the other hand, there was almost universal
agreement in assigning to the teacher the chief
responsibility for initiating the physics course
adoption process and for successfully implementing
it.

The recorder of one of the groups summed up
the attitude of most of the groups:

'Regardless of where the ideas originate
or how or by whom the decisions are made
to implement changes, unless the class-
room teacher is in favor of those changes,
they are doomed to Eailure."

The small groups agreed almost unanimously
that there was no typical sequence of events in the
decision-making process regarding new course adop-
tions except that the process almost always begins
with the teacher and ends (at least in a formal
sense) with the school board. The termination of
the process in the school board was generally seen
as a legal requirement with the board routinely
endorsing recommendations submitted to it by the
superintendent. The superintendent in turn, de-
pending on the size of his school system, may
only be endorsing a decision already recommended
by a science supervisor, principal, or panel of

30
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teachers; in small school systems the superinten-
dent's recommendation to adopt a new course may
be based upon his personal investigation into the
merits of a new course.

The sequence of events between the teacher's
initiating the proposal to adopt and the final
recommendation to adopt by the superintendent was
not at all uniform. What actually occurs after the
teacher's initial recommendation seems to depend
upon the complex of personalities and positions in
the hierarchical structure separating the teacher
and the superintendent. The teacher, however, is
most likely to take his proposal to his department
chairman who in turn takes the suggestion (and often
the teacher) to the principal. In larger school
systems a science supervisor may stimulate interest
among teachers by discussing the merits of new
courses with them.

The small group discussions made it apparent
that teachers and administrators view their roles
in the adoption decision-making process quite
differently and that neither communicates very well
with the other. Several teachers related instances
where their requests for innovations had been
summarily dismissed. Administrators characteris-
tically countered with the observation that
teacher.i.' requests for adoption often lack the kinds
of information that administrators need to make an
informed decision and to present an effective pro-
pcsal to their own superiors. The physics teacher
is often the only professional in a school with a
very great knowledge of physics teaching and he may
well feel that hiz recommendation for adoption
should be sufficient to bring about a successful
adoption. He thus may neglect the administrator's
need to know: (1) how the new course is different
from the previous course; (2) how the new course
will affect children; (3) how the new course would
fit into the total educational program of the
school; and (4) how much the new course would cost.

Physics teachers are often not fully aware of

31
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the importance of their roles in the adoption
decision-making process. The teacher whose
innovative proposal fails to be accepted because
it was ineffectively propozod may attribute the
failure to administrative disregard for his pro-
fessionality. When a teacher does not receive
immediate support for his proposed innovation, he
may not pursue the proposal further, interpreting
a skeptical request for more information as a
refusal. Thus, what begins as misunderstanding of
one another's roles and as inneffective communica-
tion, often ends in frustration of attempts at
innovation.

Guidance personnel were perceived as having
essentirily no role in the adoption process except
insofar as they might observe that the current
physics offerings are failing to meet the needs of
many students and are being avoided by them. The
27 guidance counselors attending the conferences
were quite aware that students often avoid taking
physics in high school because of its reputed
mathematical requirements and the consequent
threat that a low grade poses to a student's grade
point average and to his college admission pros-
pects. These guidance counselors empathized more
strongly with the students than with the physics
teachers in this matter, but the counselors
acknowledged that the communication links between
themselves and the physics teachers were often so
poor that considerable time might pass before they
became aware of a new emphasis in physics teaching
in their schools.

Ironically, the guidance counselor -- who has
the least influence among the professional staff in
the adoption process -- has the greatest influence
when the newly adopted course is being implemented.
Among the suggestions for improving communication
between the guidance counselor and the physics
teacher were: (1) to ask the counselor to par-
ticipate actively in the adoption process, and (2)
to invite the counselor to attend department
meetings at which new courses and new methods of
teaching would be discussed.

32
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The science supervisor apparently exists
only in larger school systems where it becomes
economically feasible to employ a non-teaching
specialist. The conZerence participants per-
ceived the science supervisor in part as an
initiator of curriculum change, but more as a
source of in2ormation and encouragement to the
teacher and as a person who could either conduct,
or arrange for someone else to conduct, inservice
training programs in new science courses.

In larger school systems the presence of the
science supervisor is symbolic of a more highly
formalized hierarchical structure. Such a formal
hierarchy in large schools and school systems was
identified by the participants as a cause of delay
and sometimes as an obstacle to curriculum change.
One group summarized it this way:

"...City schools are more likely to
become involved in elephantine
committee structures, monolithic
decision-making, and even after-
the-fact involvement of teachers."

But, as other groups noted, larger schools and
school systems can safeguard against hasty and ill-
planned changes by instituting pilot programs
before becoming fully committed to changes in their
curriculums.

A difference in the adoption process was noted
also on a state-by-state basis depending upon
whether or not there was single state-wide adoption
of a text or course (such as in Hawaii), an
approved list of three to five books from which the
local schools may choose (such as in Texas), or no
state limitations on adoptions. Teachers and
administrators from most states, however, seemed to
feel that their freedom to adopt whatever programs
suited the particular needs of their students most
effectively was not seriously jeopardized by state
regulations; other problems in the adoption process
loomed far larger.

33
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Only a few groups felt that the source of
funds with which a new course was developed was an
Important consideration in m6.king the adoption
decision. host groups offhandedly answered no to
the question Is the source of funds with which new
courses are developed an important consideration?"
and proceeded to other more interesting questions.
One group, however, suggested that commercially .

developed courses might have a slight eclge over
courses developed with Federal funds because the
commercially prepared courses, being less innova-
tive, could be more easily taught by teachers
without the necessity of special preparation.
About one-fourth of the groups, on the other hand,
believed that innovations were more likely to
emerge from groups that were more concerned about
a course's educational value than its salability,
and thus that Federally funded groups had a small
advantage. An undercurrent of suspicion surfaced
occasionally regarding the motives of commercial
publishers in introducing innovations as well as
the care and educational sophistication going into
their materials. Some participants reminded their
colleagues that certain localities have a policy of
refusing Federal assistance to education, but no
group believed this to be an important consideration
determining whether or not a course such as Project
Physics would be adopted. ost of the participants
believed that course materials would ordinarily he
evaluated on their own merit without regard for the
source of the development funds.

When asked to estimate the normal delay-time
between the decision-maker's first knowledge of a
new course of study, the decision to use it event-
ually, and the actual use of the course in the
classroom; the small groups generally responded
by first observing that the delay period would
differ greatly depending upon a number of vari-
ables. New course could be adopted almost
immediately, for example, if the course was seen
as urgently important by local citizens' groups;
some school administrators observed that courses
related to the drug-abuse problem had recently been
adopted in their schools with virtually no delay
at all.
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Delays of as long as five years for a physics
course adoption were estimated by some groups because
of local and state adoption policies. Because many
states (such as Tennessee) reconsider the texts on
their approved list for each course on a five year
cycle, it is inevitable that many localities will
consider course changes no more often than that to
insure maximum economy in the use of purchased
materials. In this case, adoption of a new course
which appeared on the scene at the beginning of a
state's cycle could be long delayed unless state
department of education approval is granted for an
experimental program and the local school district
underwrites the full expense of texts.

Shortages of funds to buy laboratory equip-
ment and books was believed (in the summer of 1970)
to be a major factor c.mtributing to delays in
course adoptions by most of the groups. The prob-
lem appeared to be most acute in schools in the
South where fiscal obstacles were of such magnitude
that other obstacles paled to insignificance by
comparison. The conference at Florida State Uni-
versity, for example, was the only one that gener-
ated the idea that Federal assistance was needed
to purchase laboratory equipment as well as to
train teachers."' Although limited funding was seen
as a source of delay in all regions of the country,
the severity of the problem and the consequent
expected length of the delay-time was greatest in
the South.

Teachers perceived funding difficulties as a
more significant deterrent to adoption than ad-
ministrators did. Several administrators stressed
the irportance of adequate notice from teachers
ti t additional funds might be needed, so that
funds could be allocated at budget time. Such
planning can accelerate the adoption process by a
year. This is another example of an adoption
delay that may occur because teachers are unaware
of how such changes must be planned, justified,
and implemented.
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The question of teacher competence and the
need for special teacher preparation to teach a
course may diminish administrative support for
a request to adopt a new course. The administra-
tor may be particularly concerned when the new
course is significantly different in content or
approach from the course it supplements or re-
places. Administrators candidly stated that if
the physics teacher who has introduced Project
Physics in his school resigns after a year or two,
the school (now the owner of hundreds or thousands
ol dollars worth of new laboratory materials, texts,
and multimedia materials) is faced not only with
the difficult problem of replacing a. physics
teacher, but with the even more difficult problem
of finding a teacher prepared to teach Project
Physics. An administrator in Kansas asked: Who
teaches the teachers?" He, and several others --
teachers as well as administrators -- expressed
dissatisfaction with teachers' colleges which,
while considering general pedagogical techniques,
often neglect specific course innovations, and
produce teachers who need retraining the first day
they enter a classroom. 2

No delay in adopting a new course appeared to
arise from the need to convince parents and stu-
dents that a change in course would be beneficial.
In most cases, if any such convincing were under-
taken at all, it was done after the fact, and
after it was evident that the change was a distinct
improvement over what had been clone before.

When asked how knowledge of new courses gets
to the various persons involved in decision-
making, the small groups indicated that the
teacher himself appeared to be the primary source
of information for all other professionals. The
teachers reported that their sources of informa-
tion were other teachers, professional publica-
tions (such as The Physics Teacher), textbook
publishers, professional meetings, summer in-
stitutes, and newsletters. Hany groups indicated
that the most effective transmittal of information
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occured on a personal, face-to-face level.
Accordingly, national publicity on new courses
was not believed to be as effective as that
published in state Or local professional publica-
tions. Similarly, presentations and exhibits
would probably have greater impact at state or
local professional meetings than at national
meetings. Numerous publications and appearances,
however, pose obvious difficulties for course
developers whose time and funds are limited.

The kinds of information that different
persons in the decision-makgng chain would want
varied, of course, with their responsibilities.
Teachers expressed a need to know how a new course
differs from their previous course with respect
to its content, philosophy, and teachability.
Administrators appeared to be more concerned with
the objectives of the course anc1 with research
showing that the objectives are actually being met.
In addition to course objectives, guidance
counselors wanted information showing the effect
of the course on student C.E.E.B., S.A.T., and
advanced placement scores. Because parents and
students, as mentioned before, were not believed
to be part of the decision-making hierarchy, most
groups saw no need to try to convey any particular
information to them. Inclusion of parents and
students was seen in terms of post-decision public
relations rather than as a source of help in the
decision-making process.

The information that schoolmen need, as re-
ported earlier, can apparently be best conveyed on
a personal level: inservice training courses,
workshops, conferences, and summer school.
Singled out as a particularly effective medium
were brief conferences such as those they were
attending. Both teachers and administrators wel-
comed the opportunity to inform the other of their
own particular difficulties in such a non-
threatening situation. Administrators noted that
the time they spent during these two-day summer
conferences examining the Project Physics course
was far more than they would ordinarily have
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devoted to it, even if they were seriously
considering adoption of the course. A few
teachers and administrators reported becoming
personally better acquainted with each other
during the short conferences focused on a
common interest than they had in several years
of professional affiliation.

Although the schoolmen. noted a variety of
difficulties accompanying the adoption of new
courses such as Project Physics, the single most
serious problem seemed to be communication:
teachers and decision-makers communicate poorly;
course developers convey information about their
courses to schoolmen slowly and ineffectively;
guidance personnel may be unaware of the possible
adopt:,on of a new course with a new approach;
school administrators are sometimes unaware that
their teachers are attending summer institutes and
may be planning to request a change in the curr-
iculum; parents and students are rarely consulted
regarding course changes except as a public re-
lations gesture. Possible course adoptions would
be expedited if more information were quickly
available through appropriate publications,
conferences, etc. involving all types of persons
who are involved in making such decisions.
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1 Although the four institutes at which con-
ferences were held received applications
from teachers from all parts of the country,
some priority was given to teachers from
within a 500-mile radius of each summer
institute. This was clone to minimize the
travel costs for the administrators invited to
attend the two-day conferences and to estab-
lish as clear a regional difference among
the four institutes as possible. The in-
stitutes in Florida and California seemed to
have the greatest regional homogeneity.

2 Soar, most Project Physics teachers have
been trained in summer institutes. In the
summer of 1970, about 500 of the Nation's
17,000 physics teachers attended a Project
Physics institute; at that rate and assuming
a course life of 15 years, less than half of
the Nation's physics teachers will have received
any summer institute training in Project Physics
by the end of the 15-year period, even if none
of the trained teachers leave the profession,
retire, or die. (ilason and Bain estimate the
"turnover rate" of Lmerican secondary and
elementary school teachers to be 8% per year.
Ward S. Ilason and Robert K. Bain, Teacher
Turnover in the Public Schools, 1957-50, Office
of Education Publication FS5.223:23002, cited
in Alvin Renetzky and John S. Greene, editors,
Standard Education Almanac 1970, (Los Angeles:
Academic media, 1970),p.108.) Applying this
rate to the Nation's 17,000 physics teachers
suggests that, while 500 teachers may be
trained annually in Project Physics summer
institutes, an increasing number of them leave
the profession for one reason or another.)

Clearly, potential teachers-should become
acquainted with numerous new courses while
they are in college. The time available,
however, for curriculum and methods courses is
brief ()David E. Newton and Fletcher G. Watson,
The Research on Science Education Survey
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(Cambridge, liass.: Harvard Graduate School
of Education,1969),pp.57-50.) Furthermore,
many physics teachers were enrolled for
little or no time in such courses. The
difficulties of improving teachers' pre-
service educations are many.
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CHAPTER III

ANALYSIS OF QUESTIONNAIRE DATA

The Questionnaires

Questionnaires and semantic differential
instruments were completed by the entire group
of 457 teachers and 96 administrators. The
responses of 296 of the teachers were obtained
from participants at the ten summer institutes
that did not have implementation conferences.
The statistical analysis of variables relati:A
to teachers' expectations of adopting Project
Physics, however, was conducted on the entire
pool of 457 teachers. The responses of a sub-
sample of teachers and their administrators was
used to establish the amount of correspondence
between teachers' and their administrators'
expectations of adoption - the dependent variable.

Questionnaire responses were obtained from
both teachers and administrators twice during
the conferences. An inventory was administered
to the teachers and administrators at the first
session of each conference after a brief intro-
duction to the nature of the conference and a
request for their assistance in the study. The
opening session was structured to keep the teach-
ers and administrators separated until after
their responses on this initial instrument were
completed in order to get their opinions in the
most "uncontaminated" possible form. The in-
ventories for the teachers and the administrators
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were very similar (see Appendixes A, B, and C);
both sought personal information, school and
school system data, and opinions regarding the
course adoption decision-making process. The
wording of a few items was modified for in-
creased clarity to the different participating
groups.

At the end of the conferences, a second set
of measures (see Appendix C) was administered to
both group-; -- teachers and administrators.
There were three distinct sections. First, four
pages of the personal opinion portion of the
initial questionnaire was repeated to assess the
degree to which participant perceptions of the
decision-making process had changed d-ring the
conferences. I Second, a seven page semantic
differential questionnaire was inserted to probe
the participants' attitudes toward themselves
and others in the decision-making process as well
as toward the process itself. Finally, Cooley
and Klopfer's 2 "Test on Understanding Science"
(TOUS) was included.

Since conferences were held at only four of
the fourteen Project Physics institutes conducted
in the United States in the summer of 1970, the
remaining ten institutes were tested by mailed
questionnaires similar to that in Appendix A.
These questionnaires were designed to obtain
personal and institutional information from
teachers, as well as attitudinal data. The TOUS
was not included.

Plan of Anal Is and Inter retation of Data

The Dependent Variable

In the analysis of questionnaire data, the
dependent variable was the teachers' expectations
of adopting the new course. To seek significant

4
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differences related to when teachers expected
to adopt the course, the teachers were con-
sidered in two groups: (1) "early adopters" and
(2) "deferred adopters." Ecrly adoption was
defined as adoption by September 1971 (76% of
the sample). The deferred adopters foresaw
either a longer delay or no adoption at all.
(Expectation of adoption, having a natural
ordering, is ordinal.) Although two or three
years will have to pass before the accuracy of
the teachers' expectations of course adoption
can be verified (through a follow-up study), the
realism of the teachers' expectations of adoption
was checked by comparing the responses of thirty-
eight matched pairs of teachers and administrators
(from the same school systems) with 1!mathhed"

t-tests. The teachers and administrators differed
very little (p=0.85). We concluded therefore that
tIle teachers' expectations of adoption could be
accepted as realistic.

Data Analysis

Relationships between the independent
variables and the teachers' expectations of
adoption were evaluated with contingency tables.
The relationships expected to favor early
adoption, presented in Chapter I, were nearly all
monotonic, so Kendall's S statistic was computed to
test for monotonicity. The Chi-squared statistic
was computed if Kendall's S was found to be not
significant since the Chi-square statistic.is
not sensitive to the, internal ordering of the
variables. (A brief discussion of the statisti-
cal tests and measures of association used is
presented in Appendix F..)

In all contingency tables, (beginning with
Table 2a)the observed cell frequencies, the
expected cell frequencies, and the percentage
distributions of both levels of the dependent
variable for each level of the independent
variable are shown. The expected cell frequen-
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cies, and the percentage Cistributions of both
lovels of the dependent variable for each level
of the independent variable are shown. The ex-
pected cell frequencies are given in parentheses.
Tables with very low significance levels (p great-.
er than 0.10) are omitted. Throughout the study,
the 0.05 level of confidence has been required
to denote significance.

The independent variables shown to be
significantly related to teachers' expectations
of early adoption were factor analyzed to
identify groupings. caused by overlapping or re-
dundancy among the independent variables that
might provide clues to underlying elements re-
sponsible for rations in the dependent vari-
able.

The Relationship of Teacher Variables
to Expected Adoption Status

The teacher variables were divided into four
categories: Personal Characteristics (such as
teacher sex and age); Interpersonal Characteris-
tics (such as the teachers' relationships with
their schools' administrations); Professional
Characteristics (such as teachers' memberships
in professional organizations); and teachers'
perceptions of, or attitudes toward, their schools,
school administrations, themselves, physics, the
adop' I.on process, and the new physics course.

Personal Variables

Sex of the Teacher.

Men teachers were about twice as likely as
the 47 women teachers to anticipate a delay in
adoption of this course (25.C% vs. 12.8%). The
Chi-square statistic (Yates' continuity corrected)
however, was not significant (17.-0.oc). Table 2
shows the contingency table for sex of teacher
by expectation of adoption.
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Table 21)
Sex of Teacher vs. Expectation of

Adoption of Project Physics

Early

Sex
Male Female

74.2% 07.2%
Adoption 219 41 260

(224) (36)

Deferred 25.0% 12.8%
Adoption 76 6 02

(71) (11)

295 47 342

ldf
=3.070 p=0.00(NS) tau-b=0.105

Acre of the Teacher

A umber of earlier studigs (Sahlins and
Service , Rogers4, and Carlson ) state that
innovations are initiated, or are more readily
accepted, by young persons. Carlson, reported
a significant negative correlation between
adoption of new instructional approaches (mod-
ern math, team teaching, and programmed
instruction) and the superintendent's age.
Carlson perceived the superintendent as the
initiator of the decision-making process for the
innovations and schools studied, much as the
physics teacher is perceived in this study.

The teacher's age was found, in the present
study as in the earlier studies, to be signifi-
cantly and negatively related (p=0.04) to his
expectation of adopting Project Physics (see
Table 3.). The trend was quite regular except
that the percentage expectation of adoption
for the youngest (and lazgest) group of teachers --
those under 31 -- broke from the trend. Perhaps
this occurs because of the youthful teacher's
inexperience and his relatively weak influence
in the decision-mal'..ng process.
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Interpersonal Variables

tl

Scveral studies of the process of adopting
innovations have stressed the importance of
personal interrelationships in the decision-
making chain. Carlson6, for example, described
the innovator as having such characteristics as
seeks advice from opinion leaders; has more
friends at his own level in the decision-making
hierarchy (not necessarily in the same institu-
tion) and interacts more with them; and is more
often sought out by others as a source of in-
formation. Chadwidk7 pointed out that change is
more readily effected if many persons participate
in the change program. Foster, discussing cul-
tural change, observed that "Much cultural change
in guided programs is due to the acceptance o the
innovator by the people among whom he is working;
they will do much to please him because he is
their friend."8 Rogers stated that "opinion lead-
ers have mov social participation than their
followers," and Margaret Head emphasized that
an innovation must have popular support in the
changing group to be successfully introduced.

We are in agreement with Lutz and Iannaccone
11

that classifying people by characteristics (such
as age and sex) is a crude way to find predictors
of social influence, and that a more sophisticated
way is to consider the amount, frequency, and
nature of the inter-actions displayed by the people
whose behavior one is seeking to understand.
Seven measures of the interpersonal characteristics
of teachers were used in this study:

1. The number of "influential persons"
the teacher feels supports his request
to adopt Project Physics;

2. The number of "influent.Lal persons"
the teacher feels understood the
general nature of Project Physics
before the summer institute began;
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3. The number of administrators who knew
the teacher was planning on attending
a Project Physics institute before
the institute began;

4. The number of "personal friends" the
teacher perceives he has in the
decision-making hierarchy;

5. The frequency with which the teacher
sought advice from others regarding
the adoption of new science courses;

5. The frequency with which other persons
sought advice from the teacher regarding
the adoption of new science courses; and

7. The amount of interaction the teacher
believes he has with others who have
about the same responsibility as he.

Of these seven variables, only two (numbers 4
and 7) were not monotonically related to the
teacher's anticipation of an early adoption of
Project Physics.

Number of Administrative Persons Supporting the
Teacher's Proposal to Z'dopt Project Physics

The teachers were asked to select, from a
checklist of eight persons in schools' decision
making hierarchies, those who they believed
enthusiastically supported their proposals to
adopt Project Physics. The responses of 312
teachers are summarized in Table .

The numbers of persons supporting the
teachers' proposals to adopt were trichotomized
as shown in Table 5. Kendall's S statistic
was highly significant; inspection of the
contingency table reveals that only 66% of
the teachers with no more than one supporter
anticipated an early adoption while 93% of the
teachers with more than three supporters

48
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Table 4.

Persons who 312 Teachers Bclieved Enthus-
iastically Supported their 21.?posals

to Adopt Project'Physics

Number
Superintendent 88 28.4
Science Department Head 183 59.0
Guidance Counselor 82 26.5
Outside Consultant 36 11.6
Curriculum Coordinator 60 19.4
Science Supervisor 71 22.9
Principal 190 61.3
School Board Member 37 11.9

Mean N supporters / teacher = 2.4

No information was obtained as to the numbers
of .teachers working in schools that actually
had each of these positions. A teacher's
response, for example, that he did not have
science supervisor support might mean that the
science supervisor opposes the proposal or
that there is no such person in his school.

Table 5
Teacher's Perceived Number of Supporters vs.
Expectation of Adoption of Project Physics

Early
Adoption

Deferred
Adoption

S = 5,800

Number o supporters
0-1 2-3 4 or more

66.1%
76

(92.2)

85.1%
103
(97)

93.4%
71

(61)

33.9% 14.9% 6.6%
39 18 5

(22.8) (24) (15)

250

62

115 121 76 312

SD = 1,190 p = 5x10-7 gamma=0.562

49
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anticipated an early adoption. The gamma value
of 0.562 means that, given knowledge of a
monotonic relationship between the teachers'
expectation ol adoption and the number of
Ri=rsons supporting each of two teachers' pro-
posals (as perceived by the teachers), one's
error in predicting the anticipated order of
adoption of the course for the two teachers
(taking non-adoption to be equivalent to a very
late adoption) would be reduced by 56% (from
0.5 to 0.22).

The relative importance to expectation of
adoption of each of the eight persons in the
checklist was also determined. This analysis
(Table 6) indicated that support of seven of
the eight persons was significantly, or almost
significantly, related to expectation of
adoption and that, of the eight, the support of
the School Principal was markedly more impor-
tant than that of any of the others. It appear2
that, if the teacher were to have support from
only one person in the administrative hierarchy,
the principal's support would usually be most
effective; and, lacking that, a broad base of
administrative support would be most desireable.
The one exception to this appears to be the
support of "outside consultants." The signi-
ficance level (0.057) is not quite within the
limits previously established and only 36 (12%
of the respondents) indicated that they had out-
side consultant support, but the direction of
the effect (reversed sign on Kendall's 5)
indicates that the support of an outside con-
sultant, if related at all, is accompanied by
an anticipation of delayed adoption.
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Uumber of Persons who knew the General Nature
of prole,.L Physics before the Summer Institute

be4cEln

Table 7 summarizes the responses of the
teachers indicating persons who, they believed,
knew the general nature of the Project Physics
Course before the summer institute began (see
item 52, Appendix A).

Table 7
Persons in the decision-making hierarchy who
the teachers believed knew the general
nature of Project Physis before

the summer began

Persons N N times
marked

%

Culriculum coordinator 332 51 15.4%
Guidanc1 Counselor 331 57 17.2
Principal or Asst.Prin-

cipal 334 160 47.9
Science Dept.Head 332 173 52.1
Science Supervisor 332 74 22.3
Superintendent 332 61 18.4
The Teacher himself 334 281 84.1

Mean number / teacher = 2.6

As in Table 4, there is no information re-
garding how many of these positions actually
exist in the teachers' schools.

The numbers of persons knowing the general
nature of the Project Physics Course was tri-
chotomized as shown in Table S. Kendall's S
statistic was highly significant; inspection
of Table 8 reveals that only 53% of the
teachers who indicated that no morc than one
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person knew the general nature of Project
Physics anticipated an early adoption, while
almost 92% of those who marked four or more
persons anticipated an early adoption.

Table C
Number of Persons who the teacher indicated
knew the general nature of Project
Physics before the Summer In-
stitute began vs. the ex-
pectation of adoption
of Project Physics

Early
Adoption

Deferred
Adoption

0-1 2-3 4.-7

53.3%
49

(70.5)

82.4%
131

(122)

91.6%
76

(63.5)

46.7% 17.6% 8.4%
43 28 7

(21.5) (37) (19.5)

92 159 83

256

78

334

S=0,397 SD=1,400 p=10-7 gamma=.615

The relative importance of the persons in
the checklist to expectation of adoption was
also examined. This analysis (Table 9) revealed
that, of the seven persons in the list, prior
knowledge of the nature of the course by all but
two person:, was significantly related to the
expectation of adoption of Project Physics. The
two persons whose prior knowledge. of the course
did not seem important to expectation of adop-
tion were the science supervisor and the teacher
himself. The apparent unimportance of the
teacher's prior knowledge of the nature of the
course to his anticipation of L3,..Ition is
strange. There is nothing interpersonal about
this particular item, however, and since prior
knowledge on the part of the others in the list
definitely' implies some interpersonal contact,
that may account for the difference.
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N=ber of Administrators knowing of the Physics
Teacher's intention of attending a Project
phypics Summer Institute

In a further effort to examine relation-
ships 'between expectation of adoption and
teacher interpersonal characteristics, the
teachers were asked to mark on a checklist of
seven persons in the decision-making hierarchy
those who were aware of their summer institute
plans before the institute began (see item 54,
Appendix A). The responses of 339 teachers to
this item are summarized in Table 10.

Table 10
Persons in the decision-making hierarchy
whom 339 teachers believed knew their

summer institute plans before the
institute began

Administrator Number

Curriculum coordinator 91 27.1%
Guidance counselor 160 47.6
Principal or assistant
principal 308 91.7

Science department head 247 73.5
School board member (s) 59 17.6
Science supervisor 96 28.6
Superintendent 185 55.1

Hean number / teacher = 3.4

The number of persons knowing the teacher's
summer institute plans were partitioned into
five categories as shown in Table 11. Kendall's
S statistic was significant at the 0.0014 level.
The gamma value of 0.292 shows tie strength of
the monotonic relationship. The percentage of
teachers anticipating an early adoption rose
regularly with increasing numbers of adminis-
trator:4 whom the teacher had informed of his
summer institute plans from a low of less than

(000.,
00



64% among the least informed group to a high
of 04% in the two most informed groups.

Table 11
Numbers of decision-makers knowing the
teachers' summer institute plans
before the institute began vs.

expectation of adoption of
Project Physics

Early
Adoption

Deferred
Adoption

0-1

Number

2 3 4 5 or
more

40

63.6%
21

(25.1)

66.2%
49

(56.3)

76.2%
64

(63.9)

34.1%
58

(52.5)

83.5%
66

(60.2)

36.4% 33.8% 23.8% 15.9% 15.5%
12 25 20 11 13

(7.9) (17.7) (20.1) (15.5) (18.8)

33 74 04 69

258

81

79 339

S =4855 SD=1491 p=0.0014 gamma=0.292

The relative importance of advance knowl-
edge of the teacher's summer institute plans
to expectation of adoption was assessed with
Chi-square analysis for each of the seven
groups of persons in the checklist. This
analysis (Table 12) revealed that prior
knowledge of the teacher's summer institute
plans was significantly related to expectation
of adoption for only 'wo persons: the curri-
culum coordinator and the science department
head. Since only two persons' prior knowledge
is importantly related to the expectation of
adoption and since the probability of early
adoption increased with increasing numbers of
persons knowing the teacher's summer institute
plans (see Table 11) it appears to be useful to
know to whom as well as to how mangy administra-
tive ersons the teachers tell tleir summer
institute plans.

56
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Teacher's number of personal friends among the
decision-mahinq hierarchy

The teachers were asked to indicate the
persons, among seven in the decision-making
hierarchy (see item 58, Appendix A), whom he
considered to be personal friends (i.e. a first
name basis). The responses of the 329 teachers
who responded to this item are summarized in
Table 13.

Table 13
Persons in the decision-making
whom 329 teachers considered

personal friends

hierarchy
to be

Number

Curriculum coordinator 73 22.2%
Guidance counselor 226 69.3
Principal or assistant
principal 232 70.5

School board member 83 25.2
Science supervisor 76 23.1
Science department head 221 67.2
Superintendent 81 24.6

Mean number / teacher = 3.0

The probability that expectation of adoption
was independent of the numbers of personal
friends teachers have in the school's administra-
tive structure was 0.11 and, hence, the two were
not considered to be importantly related. At
the very best, there was a weak suggestion that
teachers with more numerous personal friendships
with decision-makers have a greater anticipation
of an early adoption.

Perceived friendship between the teacher
and each person in the checklist was examined
for a relationship with expectations of adop-
tion to determine i2 friendship of some persons
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in the decision-making hierarchy influence
teachers' expectations more than that of
others. Only one of the seven tests, however,
approached the 0.05 level of significance.
(See Table 14) .

The frequencies of the teachers' giving and
seeking advice regarding adoption of a
science course

Another measure of the interpersonal
characteristics of a teacher contemplating
the adoption of a new science course was the
amount of advice he sought from others re-
garding the possible adoption, and the amount
of advice others sought from him. The teachers
in the sample were asked to indicate the numb-
ers of times both interactions had occurred
during the preceding twelve months (see items
63 and 64, Appendix A). Both tests showed a
relationship (p less than 0.01) between the
amount of teacher contact with others regard-
ing new course adoption and the expectation
of adoption of Project Physics. In both cases
(Tables 15 and 16) the percentage of teachers
anticipating early adoption increased reg-
ularly (Teacher sought advice, 65% - 84%;
Teacher sought out for advice, 63% - 86%) with
increasing contact with others on the subject.

The amount of teacher interaction with other
teachers

The tests of the advice giving and
receiving relationships among teachers regard-
ing course adoption may be confounded. Mile
it appears that one is measuring the amount
the teacher seeks and is sought out for advice
regarding a new course adoption, the measure-
ment might be of teacher gregariousness. If
the gregariousness hypothesis were appropriate,
the teachers who were more interactive would
be expected to have a higher rate of adoption.
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To test this possibility, teachers were asked
how much interaction they believed they had
with other teachers (see item 62, of Appendix
A). Table 17 presents the contingency table
pitting the levels of teacher interaction
against the expectation of adoption of Project
Physics. There was no evidence (0.5<p<0.75)
that the relationships between the amount of
course adoption advice the teachers gave and
received and the likelihood of the course being
adopted are confounded. The weak trend that
appeared, in fact favored the alternative to
the gregariousness hypothesis.

Table 15
The number of times during the past 12

months the teacher asked another
for advice on adoption of a
new science course vs.
expectation of adop-
tion of Project

Physics

Early
Adoption

Deferred
Adoption

0 1 2 3 or
more

65.3%
49

(56.8)(45.4)(53.8)(97.0)

73.3%
44

74.6%
53

83.6%
107

34.7% 26.7° 25.4° 16.4%
26 16 18 21

(18.2) (14.6) (17.2) (31.0)

75 60 71 128

253

81

334

S=4266 SD=1445 p=0.0032 gamma=0.279



Table 16
The number of times during the past
12 months the teacher was asked
'for advice on adoption of a
new science course vs. ex-
pectation of adoption of

Project Physics

Early
Adoption

Deferred
Adoption

0 1 2 3 4 or
more

63.0%
34

(41.2)

70.5%
31

(34.6)

72.9%
51

(53.5)

76.3%
29

(29.0)

85.9%
.110

(97.7)

37.0% 29.5% 27.1% 23.7% 14.1%
20 13 19 9 13

(12.8) (9.4) (16.5) (9.0) (30.3)

54 44 70 38 128

46

255

79

334

S=5190 SD,,,,1430 p=0.00006 gamia=0.327

Table 17
Teacher's relative amount of inter -
acticm with other teachers vs.
expectation of adoption of

Project Physics

Early
Adoption

Deferred
Adoptiori

Interaction level (compared with
other teachers)

More Same Less

76.3%
116
(115.3)

74.4%
119
(121.9)

83.3%
25

(22.8)

23.7% 25.6% 16.7%
36 41 5

(36.7) (38.1) (7.2)

152

S =273 p=NS

150 30

260

82

342
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Interpersonal characteristics of physics
teachers do appear to be related to their ex-
pectations that the new physics course will be
adopted. Only two of the measures of inter-
personal activity on the part of the teacher
were not significantly related to expectation
of adoption.

Teacher's Professional Characteristics

Carlson12 , in his Allegheny County study,
lists several professional characteristics of
superintendents that were correlated with
earliness of adoption of educational innova-
tions (team teaching, the "new math," and
teaching machines). Some of the characteris-
tics of the superintendents that were posi-
tively related to early adoption were: 1)
amount of formal education, 2) amount of
participation in professional meetings, 3)
length of tenure in the present position, 4)
lack of "conflict" 13 in performance standards,
and 5) recency of formal education. These

'characteristics were thought to be possibly
relevant to the 'present study.

Several items in the questionnaires ex-
plored the teacher's professional character-
istics. These were classified into three
categories:

The Teacher's Professional Preparation

The teacher's professional preparation
was evaluated with four measures:

Highest Degree

The teachers' highest academic degrees
(see item 3, Appendix A) were classified into
five levels:
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Degree Distribution

Bachelor's 31 9.1
Bachelor's plus graduate
work 67 25.4

Master's 60 17.5
Master's plus graduate
work 161 47.1

Doctorate 3 0.9
Total 342 100.0

Recency of Highest Degree

The recencies of the teachers' highest
degrees (see item 4, Appendix A) were classi-
fied into three levels:

Year of highest degree Distribution
c/c,

Before 1956 49 14.4
1956-1965 144 42.2
After 1965 148 43.4

Total 341 100.0

Undergraduate Major

The teachers' undergraduate majors (see
item 59, Appendix A) were classified into two
categories:

Undergraduate maior Distribution
N

Science or mathematics 243 71.1
Other 99 28.9

Total 342 100.0

'TOUS Score

The teachers' total scores on the Test
on Understanding Science (TOUS)14 were
trichotomized:

TOUS total score Distribution
N

Below 42 18 15.8
42-49 67 58.8
50 or higher 29 25.4

Total 114 100.0

64
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None of the four measures was signi-
ficantly related to the teachers' expecta-
tions of adopting the new course. There is
no evidence, then, that the professional
preparation of physics teachers is impor-
tantly related to expectation of adoption
of Project Physics.

The Teacher's Relationship with the Science
Teachinq Profession

The teacher's relationship with the
science teaching profession was estimated
with nine measures:

Professional Meetings

The numbers of "distant" Wore than one
hour's drive distant) professional meetings
the teachers had attended during the past 12
months (see item 2, Appendix A) were classi-
fied into three levels:

Number of meetings Distribution
N

0-1 166 49.4
2-3 118 35.1
4 or more 52 15.5

Total 336 100.0

Reading Professional Journals

The number of professional journals the
teacher reads routinely (see item 5, Appen-
dix A) was trichotomized:

Number of iournals Distribution

0-2 144 44.6
3-4 131 40.6
5 or more 48 14.9

Total 323 100.1
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Courses for 2cademic Credit

The recency of the teacher's latest
course for academic credit preceding the
1970 summer institute (see item 6,
Appendix A) was classified into three
levels:

Year of latest course Distribution
N

Before 1966 36 10.6
1966-1967 68 20.1

1968-1969 235 69.3
Total 339 100.0

Membership in Local Professional Organizations

The number of local professional or-
ganizations to which the teacher belongs
(see item 8, Appendix A) was divided into
three levels:

Number of organizations Distribution
N

0-1 107 32.5
2 122 37.1
3 or more 100 30.4

Total 329 100.0

Leadership in Local Professional Organizations

Whether or not the teacher had ever
been an officer o2 any of the local pro-
fessional organizations to which he belongs
(see item 8, Appendix A) was investigated:

Officership in local
professional
organization

Distribution

Was an officer 92 28.0
Never was an officer 237 72.0

Total 329 100.0

66
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Hembership in National Professional
Organizations

The number of national professional
organizations to which the teacher belongs
(see item 9, Appendix A) was divided into
three levels:

Number, of organizations Distribution
N

0 68 20.5
1 140 42.2
2 or more 124 37.3

Total 332 100.0

Leadership in National Professional
Organizations

Whether or not the teacher had ever
been an officer of any of the national pro-
fessional organizations to which he belongs
(see item 9, Appendix A) was investigated

Officership in National Distribution
professional organization N %
Was an officer 5 1.5'
Never was an officer 327 98.5

Total 332 100.0

Publications

Whether or not the teacher had ever
published any journal articles (see item 10,
Appendix A) was investigated:

Teacher publications Distribution

Had published 27 8.2
Had not published 304 91.0

Total 331 100.0
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"Conflict" in Performance Standards

Whether or not the teacher exper-
ienced a "conflict"15 in his teaching
performance standards (see items 26 and
27, Appendix A) was investigated:

Conflict in standards Number of teachers
N amomem

Standards not
conflicted 202 59.1

Standards conflicted 140 40.9
Total 142 :100.0

Only one of the above nine variables
was significantly related to the antici-
pated adoption of Project Physics: the
recency of the teacher's latest course for
academic credit preceding the 1970 summer
institute. Table 1C showy that, fraction-
ally speaking, teachers who had taken a
course for academic credit during the pre-
ceding two years, compared with those who
had not, were substantially more likely to
anticipate an early adoption (82% vs. 64%).

Table 18
Year of teacher's last course for
academic credit vs.expectation
of adoption of Project Physics

Early
Adoption

Deferred
Adoption

Year

Before '66 '66-'67 '68269

63.S%
23

(27.4)

61.8%
42

(51.7)

82.1%
193

(170.9)

36.1% 38.2% 17.9%
13 26 42

(8.6) (16.3) (56.1)

36 GO 235

258

81

339

S=4745 SD=1236 p=0.00014 gamma=0.416
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While this evidence does not allow the
conclusion that taking college courses for
credit causes teachers to be more likely to
adopt a new physics course, it is apparent
that the two are related. Teachers who en-
roll in courses for credit, for whatever
reasons, tend to be those who more commonly
seek new course materials.16

None of the remaining eight variables
measuring teachers' professional behaviors
was significant as a predictor of expecta-
tion of adoption at the 0.05 level of con-
fidence. One variable however, the number
of professional meetings the teacher had
attended during the preceding 12 months,
Showed a relationship at the 0.10 level
which, on inspection, revealed a sharp in-
crease in the anticipation of adoption for
teachers attending four or more such meet-
ings annually. Accordingly, the levels of
professional meeting attendance were
collapsed from three to two as shown in
Table 19. The contingency table revealed
that teachers who attended four or more
professional meetings annually were sig-
nificantly more likely to anticipate an
early adoption of Project Physics than
those who attended meetings less frequently
(89% vs. 75%).



Table 19
The number of professional meetings attended
by the teacher during the preceding 12
months vs. expectation of adopting

Project Physics

Early
Adoption

Deferred
Adoption

Number of meetings
0-3 4 or more

74.7%
212
(218)

88.6%
46

(40)

25.3% 13.4%
72 6

(66) (12)

284 52

258

78

336

S=2300 SD=1425 p=0.05 gamma=0.446
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The Teacher's Professional Relationship with his
School

Three measures of the teacher's professional
relationship with his school were employed:

Tenure in present job

The number of years the teacher had held his
present position (see item 47, Appendix A) was
divided into four levels:

Number of years Distribution
N

0-2 100 29.2
3-6 104 30.4
7-10 91 26.6
11 or more 47 13.7

Total 342 99.9
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Time devoted to teaching Physics

The fraction of his teaching time the
teacher devotes to teaching physics (see item
48, Appendix A) was divided into three levels:

Fraction of time Distribution
teaching physics

less than 1/3 147 43.6
1/3-2/3 111 32.9
more than 2/3 79 23.4

Total 337 99.9

Leadership in the Science Department

Whether or not the teacher was the school's
science department chairman (see page 1, Appen-
dix A):

Distribution

Department chairman 04 24.7
Not department chairman 256 75.3

Total 340 100.0

One of the three variables was related to the
teacher's anticipation of adoption: whether or not
the teacher was also the science department head.
Table 20 shows that early adoption was anticipated
by 86% of the teachers who were chairmen compared
with 73% who were not department chairmen.

No simple relationship linked the number of
years the teacher had held his present position
with his anticipation of adoption. Table 21
Shows a markedly higher adoption expectation at
the extreme:; of the periods the teachers had held
their present positions (i.e. less than three
years and more than 10 years). Although statisti-
cal variability may account for the obtained
value of chi-square one time in eight (p less than
0.12), the increased anticipation of adoption
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Table 20
Whether or not the teacher was
a department chairman vs.
expectation of adopting

Project Physics

Early
Adoption

Deferred
Adoption

Department Chairman
Yes No

05.7%
72

(63.6)

72.7%
136
(194.2).

14.3% 27.3%
12 70

(20.2) (61.8)

84 256

256

62

340

X21
df c.= 20 p=0.023 Tau-b=0.132

Yates' Continuity Corrected

appears where it might be reasonably expected
(among the .teachers new to a school -- a "new
broom", sweeping clean -..- and among the long
established, teaches).



Table 21
Length of time the teacher has held his
present position vs.expectation

adopting Project Physics

Early
Adoption

Deferred
Adoption

Length of time (years)
0-2 3-6 7-10 11 or

more

01.0%
81

(76.1)

71.2%
74

(79.1)

71.4%
65

(69.2)

85.1%
40

(35.7)

19.0% 28.8% 28.6% 14.9%
19 30 26 7

(23.9) (24.9) (21.8) (11.3)

100

X
3 df

=5.89 p=NS

104 91 47

Teacher Perceptions of the School
Administration, Himself, Physics,
the adoption process, and the

Project Physics course

260

82

342

57

With a few exceptions, the measures of teach-
er perceptions were semantic differential items
constructed for this study (see pp.SD 1-7, Appen-
dix A).

Teacher Perceptions of the Superintendent the
Guidance Counselor, and.themselves

The teachers' perceptions of their super-
intendents, their guidance counselors, and them-
selves were evaluated with 23 antonym pairs
that are listed in Table 22. The respondents were
instructed to mark one of seven levels separating
each antonym pair in the way that they felt best
described the topic (eg. "superintendent") being
investigated. The aggregate of data for each

73
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antonym pair for each topic was then arrayed in
a frequency distribution for ease in trichoto-
rnizing the test sample into approximately equmlly
populated sublevels. In a few cases, skewed
distributions did not permit a three-way division;
these data were dichotomized. The Kendall's S
statistic and the chi-square statistic were then
computed for the three levels vs. the expectation
of adoption of Project Physics. Table 22 shows
that 7 of the 69 variables examined were signi-
ficant at the 0.10 level - approximately what
one would expect due to random variation. Thus,

there is no evic!ence of any relationships linking
the teachers' perceptions of their superintendents,
their guidance counselors, and themselves with the
expectation of adoption of Project Physics.

Teacher Perceptions of Physics

Teachers' perceptions of Physics were eval-
uated with 12 antonym pairs which are listed in
Table 23. Once again the responses to the
antonym pairs were divided into three approxi-
mately equally populated levels and were examined
for relationships with expectation of adoption.
Table 23 presents the significance levels of the
analyses. Contingency tables are presented for
the significantly related variables.

Physics as Important

Table 24 shows the relationship between the
teachers' perceptions of physics as important
and expectation of adoption of Project Physics.
Interestingly, an early adoption of the course
was anticipated most by teachers who perceived
physics as either very important or as relatively
unimportant; the relationship was non-monotonic
as shown by the nonsignificant S and the signific-
ant chi-square. (The respondents on this semantic
differential item tended to rate physics as very
important. In order to tridhotomize the variable,
the five -- of seven -- lowest categories were
combined. Thus, on a relative scale, the teachers
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Table 23
Summary of the semantic differential item
responses measuring teachers' percep-
tions of "physics interacting with
the expectation of adoption of
Project Physics (N=315-323)

p

Adjective Antonym Pair X2

2 df
1110

S

Important-Unimportant 0.0003 NS
Productive-Unproductive NS NS
Democratic-Authoritarian 0.001 NS
Comforting-Threatening NS NS
Helpful-Obstructive NS NS
Orderly-Cluttered NS 0.09
Predictable-Unpredictable NS NS
Simple-Complex NS NS
Easy-Difficult NS NS
Sociable-Unsociable NS NS
Cheerful-Solemn 0.045 NS
Dull-Interesting NS NS

who indicated p: ysics importance as "six" on a
scale of seven were in the middle group.) A
quasi-replication of the relationship described
in Table 24 in terms of actual adoption (using
a sample of 216 teachers who had already com-
pleted the adoption decision-making process)
yielded a non-significant relationship (p=0.6).
The teachers who perceived physics as least
important, however, still had the highest
adoption rate (71% vs. 56% and 29% in the middle
and upper groups respectively).

Physics as Democratic

Table 25 shows the relationship between the
teachers' perceptions of physics as democratic
(as opposed to authoritarian) and the expectation
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Table 24
Teacher perception o2 the importance of
physics vs.expectation o adoption of

Project Physics

Early
Adoption

Deferred
Adoption

Physics immrtant
less inter- more

mediate

100.0%
25

(19)

65.5%
76
(88.4)

79.7%
145
(138.6)

0.0% 34.5% 20.3%
0 40 .37

(6) (27.6) (43.4)

25 116 182

246

77

323

X2df
=16.30 p=0.0003 Tau-b=0.046

2

Table 25
Teacher perception of physics rs "democratic"
vs. the expectation of adoption of Project

Physics

Early
Adoption

Deferred
Adoption

Physics-democratic
Low Medium High

83.1%
123
(113)

64.2%
68

(81)

81.2%
52

(49)

16.9% 35.8% 18.7%
25 38 12
(35) (25) (15)

148 106 64

2
X 2 df=13 36 p=0.001 Tau-b=0.082

243

75

318
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of adoption of Project Physics. Here, as in
the case of the teachers' perceptions of the
importance of physics, the relationship was
interestingly non-monotonic; the expectation
of adoption of Project Physics was sharply
higher at the two extremes of the independent
variable with there being little difference
whether the teacher perceived physics as either
democratic or authoritarian but with much lower
expectation of adoption for teachers who per-
ceived physics as neither.

Physics as Cheerful

The third of the significantly related
semantic differential items involving teacher
perception of physics -- Physics: Cheerful/
Solemn -- is shown in Table 26. As in the
previous two relationships, the relationship
was not monotonic; and as before, expectation
of adoption was greater at the two extremes.

Table 25
Teacher perception of physics as "cheerful"
vs. expectation of adoption of Project

Physics

Early
Adoption

Deferred
Adoption

Physics:(Q2imQLIL

Low Medium High

91.9%
34
(28.1)

72.4%
113
(118.2)

75.4%
95

(95.7)

8.1% 27.6% 24.6%
3 43 31
(8.9) (150.6) (30.3)

37 156 126

X 2

df
=6.21 p=0.045 Tau-b=0.055

2

79

242

77

319



64

Wk: have found threc'. semantic differential
items measuring the teachers' perceptions of
physics which were non-monotonically related to
the teacher's anticipation of adopting Project
p=hysics. In all three caseti the measure of
association, Tau-b, was very small which means
that little improvement in one's ability to
predict the dependent variable, given the in-
dependent variable, is provided by knowledge of
the relationship. None of these three variables
could be shown to be significantly related to
the actual adoption of Project Physics on
quasi-replication ig the study by Yegge re-
ferred to earlier.

Another measure intended to estimate the
teachers' perceptions of physics was their re-
sponses to a questionnaire item asking which
high school course they would choose to teach
if they were to teach only one (see item 60,
Appendix A). "Physics" was indicated as the
preferred choice in 64% of cases. Since there
were very few responses to the categories
labeled "earth science," "English," "General
Science," and "Social Studies," they were
classified with the "other" category in order
to avoid a contingency table having many cells
with low populations. The chi-square computa-
tion, however, was not significant.

Finally, in order to more firmly establish
the teachers' perceptions of physics, all non-
"physics"responses were classified as "other" in
a 2 by 2 contingency table and chi-square was
computed once again. The null hypothesis of
independence again failed to be rejected. How-
ever, the teachers saying physics was their
subject of choice were less likely (73% vs.
OM to anticipate adoption of the new physics
course. _Perhaps teachers.who_PrP;eXrP1 to. teach._
physics were laore reluctant to undertake the
responsibility of teaching a multidisciplinary
course than teachers who, by their non - "physics"
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responses to this item coupled with their
presence at a physics institute, were ex-
hibiting a multidisciplinary attitude.

Teacher Perceptions of the Adoption Process

Twenty-four semantic differential antonym
pairs relating to the process of adopting a
new physics course (see p.SD-7, Appendix A)

were examined. Sixteen of the items were mono-
tonically related (see Table 27) to the expec-
tation of adoption at the 0.05 level of confi-
dence; two other items missed the 0.05 cut-off
by a narrow margin; and one was non-monotonic-
ally related. The large number of significant
relationships and the large gammas (i.e. pro-
portionate reductions in error of predicting
relative expectation of adoption given the
levels of the independent variables) make these
variables particularly interesting. The results
of the individual computations are presented in
Tables 20 through 46.
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Table 27
Significance levels of interactions between
teachers' perceptions of the Process of
adopting a new Physics course and ex-
pectation of adoption of Project
Physics(N=304-315).(Summary of

Tables 28-46)
Test for Test for

relationship monotonic
relationshiR

2
Adjective antonym pair X2

Important-Unimportant 0.001 0.00024
Productive-Unproductive 0.001 0.00068
Democratic-Authoritarian NS NS
Friend-Enemy 0.083 0.043
Wise-Foolish 0.001 0.0004
Comforting-Threatening 0.049 0.015
Helpful-Obstructive 0.0001 0.00006
Kind-Cruel 0.066 0.056
Cooperative - Uncooperative' 0.016 0.0086
Predictable-Unpredictable' :NS NS
Simple-Complex NS NS
Reliable-Unreliable 0,096 0.020
Easy-Difficult NS NS
Saving-Wasteful NS NS
Trustworthy-Untrustworthy 0.002. NS
Sociable-Unsociable 0.007 0.007
Dominant-Passive 0.017

*
0.017

Cheerful-Solemn 0.056
* 0.056

Dependable-Undependable 0.071 0.025
Interesting-Dull 0.037 0.0014
Strong-Weak 0.055 0.018
Sympathetic-Unsympathetic 0.053 0.017
Supporting-Undermining 0.039 0.025
Professional-Unprofessional 0.081 0.030

....
Chi-squared computation with 1 degree of
freedom rather than two as indicated in
the column heading.



Table 20
Teacher perception of the importance of
the process of "Adopting a New Physics
Course" vs. expaztation of adoption

of Project Physics

Early
Adoption

Deferred
Adoption

Importance
Low Medium High

66.0%
66

(76.6)

75.5%
74

(75.3)

07.2%
102
(90.1)

34.0% 24.5% 12.8%
34 24 15

(23.4) (22.7) (26.9)

100 90 117

242

73

315

S=4748 SD=1283 p=0.00024 gamma=0.392

Table 29
Teacher perception of the productivity
of the process of "Adopting a New
Physics Course" vs. exr.actation
of adoption of Project Physics

Early
Adoption

Deferred
Adoption

S=4354

Productivity
Low Medium High

69.6%
78

(86.1)

72.4%
76

(80.8)

90.5%
86

(73.1)

30.4% 27.5% 9.5%
34 29 9

(25.9) (24.2) (21.9)

240

72

112 105 95 312

SD=1262 p=0.0007 gamma=0.374

67
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Table 30
Teacher perception of the process of
"Adopting a New Physics Course" as
friend(ly) vs. expectation of
Adopting Project Physics

Early
Adoption

Deferred
Adoption

Friend(liness)

Low Nedium High

72.5%
95

(110.5)

72.4%
42

(44.5)

83.6%
97

(89.0)

27.5% 27.6% 16.4%
35 16 19

(30.5) (13.5) (27.0)

131 5E 116

234

71.

305

S=2433 SD=1207 p=0.043 gamma=0.228

Table 31
Teacher perception of the wisdom of the
process o2 "Adopting a New Physics
Course" vs. expectation of adop-
.tion of Project Physics

Early
Adoption

Deferred
Adoption

Wisdom

Low Medium High

67.6%
92

(104.8)

81.9%
77

(72.6)

88.2%
67

(50.6)

32.4% 18.1% 11.0%
44 17 9

(31.2) (21.4) (17.4)

136 94 76

236

70

306

S=4390 SD=1212 p=0.0004 gamma=0.416

84



Table 32
Teacher perception of the process of
"Adopting a New Physics Course" as
comforting vs. expectation o2
adoption of Project Physics

Early
Adoption

Deferred
Adoption

Comforting

Low Medium High

70.3%
97

(105.9)

80.0%
48

(45.9)

83.2%
89

(82.2)

29.7% 20.0% 16.8%
41 12 18

(32.1) (14.1) (24.8)

138 GO 107

234

71

305

S=2911 SD=1205 p=0.015 gamma=0.270

Table 33
Teacher perception of the helpfulness of
the process of "Adopting a New Physics
Course" vs. expectation of adoption

of Project Physics

Early
Adoption

Deferred
Adoption

Helpfulness

Low Medium High

64.5%
71

(84.6%)

79.8%
91

(87.7)

88.6%
78

(67.7)

35.5% 20.2% 11.4%
39 23 10

(25.4) (26.3) (20.3)

110 114 88

240

72

312

69

S=5132 SD=1262 p=0.00006 gamma=0.441
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Table 34
Teacher perception of the process of
"Adopting a New Physics Course" as
kind vs. expectation o adoption

of Project Physics

Early
Adoption

Deferred
Adoption

Low
Kind(ness)

Medium High

73.5%
108
(112.6)

71.4%
40

(43.2)

84.6%
88

(80.2)

26.5% 28.6% 15.4%
39 16 16

(34.4) (12.8) (23.8)

147 56 104

23G

71

307

S=2304 SD=1205 p=0.056 gamma=0.220

Table 35
Teacher perception of the process of
"Adopting a New Physics Course" as
cooperative vs. expectation of
adoption of Project Physics

Early
Adoption

Deferred
Adoption

Cooperative(ness)

Low Medium High

71.2%
89

(95.9)

71.2%
42

(45.5)

85.4%
105
(94.6)

28.8% 28.8% 14.6%
36 17 18

(29.1) (13.5) (28.4)

125 59 123

236

71

307

S=3206 SD=1216 p=0.009 gamma=0.293



Table 36
Teacher perception of the reliability of
the process of "Adopting a New Physics
Course" vs. expectation of adoption

of Project Physics

Early
Adoption

Deferred
Adoption

Reliability

Low Medium High

72.4%
105
(112.2)

77.1%
54

(53.9)

84.4%
81

(73.9)

27.6% 22.9% 15.6%
40 16 15

(32.8) (16.1) (22.1)

240

71

145 7.0 96 311

S=2711 SD=1232 p=0.03 gamma=0.244

Table 37
Teacher perception of the trustworthiness
of the process of "Adopting a New Physics
Course" vs. expectation of adoption of

Project Physics

Early
Adoption

Deferred
Adoption

Trustworthiness

Low Medium High

70.3%
121
(134.2)

92.3%
48

(40.2)

81.9%
68

(52.6)

29.7% 7.7% 18.1%
51 4 15

(37.8) (11.8) (30.4)

172 52 83

X2
2 df

=12.38 p=0.002 Tau-b=0.148

237

70

307

71
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Table 30
Teacher perception of the process. of
"Adopting a New Physics Course" as
sociable vs. expectation of ad-
option of Projectl Physics''

Early
Adoption

Deferred
Adoption

Sociable

Low High

71.9%
138
(148.2)

86.0%
98

(87-8)

28.1% 14.0%
54 16

(43.8) (26.2)

192 114

23G

70

306

2
p=0.007 gamma=0.411X

1 df
=7.27

The teacher replies on the indepen-
dent variable were dichotomized be-
cause the distribution could not be
conveniently trichotomized.

Table 39
Teacher perception of the process of
"Adopting a New Physics Course" as
dominant vs. expectation of ad-
option of Project Physics*

Dominance
Low High

Early
Adoption

Deferred
Adoption

72.5%
140
(149.0)

85.1%
97

(88.0)

27.5% 14.9%
53 17

(44.0) (26.0)

237

70

193 114 307

Xidf
=5.72 p=0.017 gamma = 0.367

1

The teacher replies on the independent vari-
able were dichotomized because the distribu-
tion could not be conveniently trichotomized.
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Table 40
Teacher perception of the cheerfulness
of the process c2 "Adopting a New
Physics Course" vs.expectation
of adoption of Project Physics'

Early
Adoption

Deferred
Adoption

Cheerfulness

Low High

72.3% 82.2%
115 120
(122.4) (112.6)

27.7% 17.8%
44 26

(36.6) (33.4)
J

235

70

159 146 305

X
1 df

=3.65 p=0.056 gamma=0.277

The teacher replies on the independent vari-
able were dichotomized because the distribu-
tion could not be conveniently trichotomized.

Table 41
Teacher perception of the dependability of
the process of "Adopting a New Physics
Course" vs. expectation of adoption

of Project Physics

Dependability
Low Medium High

Early
Adoption

Deferred
Adoption

71.4%
105
(113.4)

81.2%
56

(53.2)

83.3%
75

(69.4)

28.6% 18.8% 16.7%
42 13 15

(33.6) (15.8) (20.6)

147 69 90

236

70

306

S=2697 SD=1202 p=0.025 gamma=0.263



Table 42
Teacher perception of the process of
"Adopting a New Physics Course" as
interesting vs. expectation of
adoption of Project Physics

Interestingness

Low Nedium High

Early
Adoption

Deferred
Adoption

69.4%
77

(85.4)

78.6%
81

(79.2)

84.4%
76

(69.4)

30.6% 21.4% 15.6%
34 22 14

(25.6) (23.8) (20.6)

111 103 90

234

70

304

74

S=3874 SD=1215 p=0.0014 gamma=0.284

Table 43
Teacher perception of the strength of
the process of "Adopting a New Phys-
ics Course" vs. expectation of ad-

option'of Project Physics

Early
Adoption

Deferred
Adoption

Strength

Low edium High

70.9%
100

81..0
51

83.3%
85

(108.6) (48.6 ). (78.8)

29.1% 19.0% .16.7%
41 12 17

(32.4) (14.4) (23.2)

141 63

S=2829 SD=1204 p=0.02

102

236

70

305

gamma=0.273



Table 44
Teacher perception of the process of
"Adopting a New Physics Course" as
sympathetic vs. expectation of ad-

option of Project Physics

Early
Adoption

Deferred
Adoption

Sympathetic

Low Medium High

71.6%
116
(124.8)

81.6%
31

(29.3)

83.8%
88

(80.9)

20.4% 18.4% 16.2%
46 7 17

(37.2) (8.7) (24.1)

162 38 105

235

70

305

S=2779 SD=1163 p=0.02 gamma=0.296

Table 45
Teacher perception of the process of
"Adopting a New. Physics Course' as
supporting vs. expectation of ad-

option of Project Physics

Early
Adoption

Deferred
Adoption

Supporting

Low Medium High

68.6%
70

(78.9)

81.4%
114
(108.0)

81.8%
54

(51.1)

31.4% 18.6% 18.2%
32 26 12

(23.1) (32.0) (14.9)

102 140 66

238

70

308

75

S=2752 SD=1223 p=0.625--- gaMtild=0:;255-



Table 46
Teacher perception of the process of
"Adopting a New Physics Course" as
professional vs. expectation of
adoption of Project Physics

Early
Adoption

Deferred
Adoption

S=2644

Teachers'

Professional

Low Medium High

72.0%
C5

(91.0)

75.6%
68

(69.4)

84.7%
83

(75.6)

28.0% 24.4% 15.3%
33 22 15

(27.0) (20.6) (22.4)

236

70

118 90 98 306

SD=1223 p=0.03 gamma=0.241

Perceptions of Project Physics

76

Six questionnaire items evaluated the
teachers' perceptions of Project Physics.
Two of the six measures were monotonically
related to the expectation of adoption of
the new course: the teacher's perceived
difficulty of teaching Physics in the long
run; and the number of Project Physics
summer institute applications submitted by
the teacher (for the year 1970).

Perceived Difficulty in Teaching Project Physics

Both Barnett-.19 and Rogers 20 have ob-
served that the adoption of an innovation
is affected by the difficulty the potential
adopter perceives in the implementation
process. Barnett, for example, says "Activi-
ties that require concentrated and prolonged
effort to master them or to gain an under-
standing of them are at a disadvantage com-
pared with some alternative that does not."
The teachers were asked how difficult they
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believed they would find the new course to
teach in the long run compared to the physics
course they had been teaching (see item 56,
Appendix A). A monotonic relationship, sig-
nificant at the 0.006 level, indicated that
teachers who believed the course would be
less difficult to teach in the long run were
significantly more 1iko7.y to anticipate an
early adoption than teachers wno baliAvori the
course would not be easier to teach (see
Table 47).

Table 47
Teacher perception of the difficulty of teach-
ing Project Physics in the long run vs. ex-
pectation of adoption of Project Physics

Early
Adoption

Deferred
Adoption

Difficulty

Hore Same Less

72.3%
34

(35.8)

70.7%
128
(138)

87.0%
94

(82.2)

27.7% 29.3% 13.0%
13 53 14

(11.2) (43) (25.8)

47 181 108

256

80

336

S=3798 SD=1360 p=0.006 gamma=0.318

On the other hand, when the teachers
were asked how difficult they believed their
first year of teaching the new course would
be compared with the course they had been
teaching, (see item 55, Append,;_x A), no
significant relationship with expectation
of adoption was found. Apparently, teachers
are willing to accept a change which, while
it may present difficulties initially,
promises to simplify their teaching respon-
sibilities in the long run.
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Teachers' liotivation to Adopt Project Physics

The teachers attending the 14 summer
institutes examined in this study applied
to an average of two institutes each. We
assumed that teachers who were highly mo-
tivated to adopt the new course would apply
to more institutes in order to increase
their chances of being accepted. Therefore,
the teachers were asked how many such
institute applications they made for the
summer of 1970 (see part 3, item 51, Appendix
A). Their responses were trichotomized as
shown in Table 48 and were tested for a
monotonic relationship with the expectation
of adoption of the new course. The test of
the null hypothesis of no monotonic relation-
ship was rejected (p less than 0.02). Teach-
ers who anticipated an earl/ adoption tended
to submit more applications (i.e. were more
highly motivated to adopt Project Physics).

Table 48
Teachers' numbers of Project Physics
summer institute applications in
1970 vs.expectation of adop-
tion of Project Physics

Early
Adoption

Deferred
Adoption

S =3.08 5

Number of Applications

1 2-3 4 or
more

71.7%
104
(109.8)

77.9%
74

(72)

80.8%
63

(59.2)

28.3% 22.1% 19.2%
41 21 15

(35.2) (23) (18.8)

145

SD=1330

94

241

77

95 78 318

p=0.02 gamma=0.177



79

Other Perceptions of Project Physics

Three other items, each thought to be
measuring a dimension o2 the teachers'
perceptions of Project Physics, failed to
be significantly related to the teachers'
expectations o2 adoption: the length of
time the teacher had known of Project
Physics; the medium through which the
teacher first heard of Project Physics;
and whether or not the teacher knew the
general nature of Project Physics before
he attended the summer institute (see

items 32,33, and 52(g) of Appendix A).

The Relationship of Administrator
Variables to Expected Adoption

Status

The administrators attending the con-
ferences were asked (Appendix B) most of
the questions asked of the teachers, and the
data were analyzed in a similar manner. Only
the seventy-two administrators associated
with a teacher enrolled in a summer institute
were included in the analysis because there
would be no dependent variable -- teacher,
expectation of adoption of Project Physics --
or the administrators attending independ-
ently. 22

The administrator characteristics ex-
amined were, for the most part, the same as
those for the teachers. The number of
variables that appeared to be significantly
related (p <0.05) to the anticipated adop-
tion status did not, however, exceed the
number that one would expect due to random
variation in the data. Thus, no administra-
tor characteristics were identified as
positively related to the expectation of
adoption of Project Physics. This finding is

95
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consistent with the result of the small
group discussions described in the second
chapter of this report; there we concluded
that the teacher's effort to initiate action
was the sine qua non in adopting a new .

physics course.

The Relationship of School Character-
istics to Expected Adoption Status

The school characteristics examined in
this study are classified as "general" and
"science related." General school cliaracter-
istics include such variables as school size,
building age, the geographic region of the
country, and the nature of the area served
by the school: urban, suburban, town, and
rural. The science-related school character -.
istics include the school's history of ad-
opting new science courses other than Project
Physics, and the recency of renovation of
the science facility.

General School Characteristics

Thirteen variables were considered to
be general school characteristics. Seven
of the thirteen variables were suggested by
research from related fields and, of the
seven, three were identified as significantly
related to expectation of adoption of Project
Physics at the 0.05 level of confidence. Six
additional variables were examined, but none
was significantly related to the teachers'
expectations of adoption of Project Physics.

The School's History of Adopting New Courses
in all Subject Areas

It was assumed that schools that had
established a pattern of adopting new courses
would be more likely to adopt another new
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course such as Project Physics than would
schools that were not "in the habit" of
adopting new courses. The reasoning was
simply that whatever forces had stimulated
or mitigated against course adoption in the
past would probably still be acting. Leigh-
ton and Smith, however, in investigating
social changes saw an upper limit to this
and stated that

...a community that is undergoing
change at a relatively slow rate
and to a moderate degree may be
much better able to tolerate an
innovation than may another
community which is already chang-
ing both rapidly and extensively,
and which is consequently suffer-
ing from marked disturbances in
its functional equilibrium.23

Thus we expected to find a non-monotonic
relationship between the expectation of
adoption of Project Physics and the number
of new courses (in all subject areas) that
the school had recently adopted -- with the
adoption expectation being highest for
schools in the middle range of recent new
course adoptions. The teachers were asked
(Item 29, Appendix A) to list as many as
they could of the new courses adopted in
their schools during the past five years.
Table 49 summarizes their responses.

The relationship was, however, monotonic.
(See Table 50) The expectation of adoption
of Project Physics continued to increase
with the total number of courses that had
been recently adopted. This result is con-
trary to the conjecture of Leighton and
Smith but it simply may mean that few
schools reach such a precipitate rate of
change that its impeding effect on further
change is noticeable.



Table 49
NuMbers of new courses (all subjects)
'adopted by 292 schools during the
past five years as reported by

physics teachers

Number'of Number of
courses .' schools 96

0-1 54 18.5

2-4.. 149 51.0
5 vr more 89 30.5

292 100.0

Mean number of adoptions / school = 3

Table 50
Tfie number of new courses (all subject
areas) adopted by 292 schools during
the preceding five years vs. ex-
pectation of adoption of Pro-

ject Physics

Number of New Courses

0-1 2-4 5 or
more

Early
Adoption

Deferred
Adoption

64.8%
35

(41..1)

75.2%
112
(113.5)

84.3%
75

(67.4)

35.2%
::..19
...

(12.9)

24.8%
37

(35.5)

15.7%
14

(21.6)

02

222

70

54; 292

S=4147' 31)=1130 p=0.0002 gamma=0.307

98

149 89
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The Region of the Country

A study by Cocking
24

of the adoption
of seven educational ideas by 1200 widely
spread urban schools revealed no signifi-
cant regional differences. The teachers
in this study were asked to indicate on a
checklist the region of the country in
which they taught (Item 61, Appendix A).
Chi-square analysis of the data (see Table
51) revealed a significant relationship at
the 0.002 level of confidence. The ex-
pectation of an early adoption was greatest
in the West (87%), South (83%), and iidwest
(83%) and was least in the Southwest (55%)
and Laddle Atlantic States (63%). A follow-
up study of this variable, however, in terms
of actual adoption of Project Physics re-
vealed no significant difference. The teach-
ers in the West, South, Ididwest, and South-
east all anticipated a markedly higher level
of adoption than actually occurred accord-
ing to the follow-up study.

Nature of the Area Served by the School

25
Cocking concluded in 1957 that metro-

politan schools were more innovative than
rural schools. Also, Redfield 2b and Foster
(in their sociological studies of primitive
cultures) observed that change tends to
move from the city to rural areas because
innovaons from the city were prestigious.
Foster u explained the underlying cause of
the movement from city to country in terms
of "a nearly universal desire to approxi-
mate in some degree the behavioral patterns
of the upper classes." Although Cocking
found metropolitan schools to be more in-
novative, in the 13 years since Cocking's
study, cities have been replaced by the
suburbs as high prestige areas. Therefore
we expected to find innovations occurring
first in the suburbs.
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The teachers were asked (Item 25, Appendix A) the
nature of the area their schools served. Table
52 summarizes the results of the chi - square com-
putation which indicated a significant relation-
ship between the nature of the area served and
the expectation of adoption of Project Physics.
In agreement with Foster, we found that the ex-
pectation of adoption was greatest in the more
prestigious areas: suburban schools (82%),
followed by rural schools (79%), town schools
(71%) and finally by urban schools (65%).

Table 52
The nature of the area served by 310 schools vs.
expectation of adoption of Project Physics

Early
Adoption

Deferred
Adoption

Nature of Area

Urban Suburban Town Rural

64.6%
51

(59.3)

82.1%
101
(92.4)

70.6%
36
(38.4)

78.9%
45
(42.9)

35.4% 17.9% 29.4% 21.1%
28 22 15 12

(19.7) (30.6) (12.6) (14.1)

79 123 51-

X3 8.95 p=0.03 .Tau-b= -0.076
3

233

77

57 310

The 'idence of Organizational Crisis

Shephard29 and Rogers 30 have both observed
that innovations are most readily adopted and
implemented at times of organizational crisis.
Accordingly, we expected that schools with a
higher incidence of recent crises such as teach-
er strikes, student boycotts, and threatened
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losses of accreditation (Item 28, Appendix A),
might have greater expectations of adoption of
Project Physics than schools with fewer such
crises. Although a monotonic trend in the ex-
pected direction was detected, the relation-
ship was not significant (p=0.25).

The School's per pupil Expenditure

. 3
iqort

1
and Rogers 32 have reported findings

that the adoption of educational innovations is
related to the school's level of expenditure.
Accordingly, a relationship was sought between
the school's per pupil expenditure (Item 46, of
Appendix B) and the expectation of adoption of
Project Physics. No relationship, however, was
found.

Only 45 of the administrators (who included
some guidance counselors and curriculum coordi-
nators as well as principals and superintendents)
were able to provide an estimate of their schools'
per pupil expenditures. Because the sample was
small, the requirement for the rejection of the
null hypothesis was stringent. A weak trend in
the data, however, opposed the conclusions of
Mort and Rogers; the expectation of adoption of
Project Physics was somewhat greater in schools

3
with smaller expenditures per pupil. (Carlson
reported a similar non-significant negative rela-
tionship between adoption and per pupil expenda.-
tures in his Allegheny County study.)

Size of School

Carlson
34

found that school size correlated
positively with the rate of adoption of innova-
tions. We, however, did not find the expecta-
tion of adoption of Project Physics to be great-
er in larger schools. Because of the possibility
of confounding introduced by the fact that urban
schools (which it will be recalled have the low-
est expectation of adoption) also tend to be very
large, the relationship of school size to adop-
tion expectation was examined separately for
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schools serving different kinds of areas. Once
again, no relationship could be found linking
school size to the teachers' expectations of
adoption -- regardless of the areas served by the
schools.

Age of the School Building

Margaret Mead has observed that

"In any attempt to use the old ways
of behavior to facilitate change, it
is,..., important to keep in mind
that sometimes a change will be
accepted more easily if it is in a
new context. So a new kind of or-
ganization may be perceived as more
appropriate for a new kind of
activity -- so that people will
accept a factory and a union to-
gether where either one alone might
be rejected. Paper cups may be
accepted more readily if an un-
familiar beverage is served in
them." 35

Consistent with this thinking we suspected that
schools with a new physical plant would be more
likely to adopt new courses of study such as
Project Physics.

The teachers were asked when their school
building was erected (Item 23, Appendix A) but
no relationship was found with the expectation
of adoption of Project Physics. A later section
will investigate the relationship of newness of
the science facilitz to the anticipation of
adoption of Project Physics.

Other General School Variables

Six other general school variables were
examined: the percent of the total school budget
spent on central administration; the "type" of
school -- general/technical/college preparatory,
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public/independent/church affiliated, and
boarding/non-boarding; the distribution of the
student body by sex; and the size of the school
system. ilost of these variables were investi-
gated without a theoretical reason.

David K. Cohen
36

of Harvard's Graduate
School of Education suggested that school ad-
ministrations might, over time, tend to in-
crease the fraction of the total school budget
spent on central administration. If one assumes
that such an increase is accompanied by in-
creased bureaucracy and by increased resistance
to change, then it may also be accompanied by
a decreased expectation of the adoption oi new
courses such as Project Physics. The administra-
tors were asked to estimate the fraction of the
school's budget going into central administration
(Item 40, Appendix B). No significant relation-
ship was detected, but the large variance in
the responses to the questionnaire item suggests
that the questionnaire item did not have the sal,,e
meaning for all respondents. The mean expendi-
ture was 5.6%, but the answers ranged from 1% to
30%.

Finally, the size of the school system was
investigated (Items 17 and 18, Appendix B) with
the expectation that larger school systems might
more readily adopt innovations because, being
larger, they.could "hedge their pets" by_adoptt-
ing_newprograms.on_a_Rilot basis before committ-
ing a substantial portion of their budgets to
them. In small schools, a pilot program in
physics might be tantamount to total adoption
with a concomitant relatively large expenditure
of funds. Once again, however, no differences
in expectation of adoption for different sized
school systems could be detected.

Science related School Characteristics

Two variables specifically related to schools'
science programs were examined: the recency of

104
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renovation of the school's science facility,
and the school's recent history of adopting
new science courses (other than Project Physics).
Both of these variables were significantly re-
lated to the expectation of adoption of .2roject
Physics.

Recency of Renovation of the School's Science
Facility

The teachers were asked the dates of the
last major renovation or remodeling of their
schools' science facilities (Item 24, ApRRndix
A). Recall that Margaret Mead suggested that
changes occur more readily in a new setting.
Thus we expected that newly remodeled science
departments would have a greater expectation of
adopting Project Physics. Although a signifi-
cant relationship was found relating the recency
of science department renovation with expecta-
tion of adoption, it did not confirm Mead's
hypothesis. Table 53 presents the results of
the chi-square computation, which indicated that
the greatest expectation of early adoption (81%)
occurred among those schools that had never under-
taken a major science facility renovation.

Table 53
Recency of remodeling of the Science department
facility vs.expectation of adopting Project

Physics

Early
Adoption

Deferred
Adoption

Date of renovation
Never Before 56-55 After

'56 '65

81.5%
22

(20.4)

46.7%
7

(11.3)

80.7%
71

(66.3)

74.0%
77

(79.0)

18.5% 53.3% 19.3% 26.0%
5 8 17 27

(6.6) (3.7) (21.7) (25.0)

177

57

27 15 88 104 234

X
3 df

=8.69 p=0.034 Tau-b=0.008
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The relationship is not simple and one
wonders if it is confounded. The "Never re-
modeled" group does not contain schools built
recently, however, so that cannot account for
the very high proportion of these schools that
have teachers expecting an early adoption. The
low value for Tau-b indicates that the rela-
tionship provides essentially no improvement in
one's ability to predict the dependent variable
given the independent variable.

The School's History of Adopting New Science
Courses

A monotonic relationship has already been
identified (Table 50, p.82 )between the school's
recent history of adopting new courses of in-
struction and the expectation of adopting Project
Physics. When the school's history oZ adopting
new science courses is considered, the relation-
ship is even stronger.

The teachers indicated whether and when
each of six of the more commonly used new
science programs was first used in their schools
(Item 30, Appendix Z). A strong monotonic re-
lationship was found between the number of the
new science courses the schools had adopted and
their teachers' expectations of adopting Project
Physics (see Table 54).

The earliness of adoption of only two of
the six courses -- CHEMStudy chemistry and
BSCS biology -- was monotonically related to the
expectation of adoption of Project Physics (see
Tables 55 and 56). Adoption of the other four
courses -- PSSC physics, CBA chemistry, Intro-
ductory Physical Science, and ESCP science --
was not related to the expectation of adoption
of Project Physics, although PSSC physics was
very near to the significance cut-off of 0.05
(see Table 57).



Table 54
The number of new science courses adopted by
290 schools in recent years vs.expectation

of adopting Project Physics

Early
Adoption

Deferred
Adoption

Number of new science courses

0 1-2 3-4 5-6

35.3%
6

(13.4)

76.3%
87

(90.0)

84.2%
101
(94.8)

89.7%
35

(30.8)

64.7% 23.7% 15.8% 10.3%
11 27 19 4

(3.6) (24.0) (25.2) (8.2)

17 114 120 39

229

61

290

S=4085 SD=1,055 p=0.00012 gamma=0.430

Table 55
Recency of adopting CHEMS chemistry vs. ex-
pectation of adopting Project Physics

Early
Adoption

Deferred
Adoption

Date CHEI.iStudy first used

Before 1956 to Never
1966 1970 used

87.4%
76

(68.1)

86.4%
57

(51.7)

67.0%
77

(90.2)

12.6% 13.6% 33.0%
11 9 38

(18.9) (14.3) (24.8)

87 66 115

S=3571 SD=971 p=0.0002 gamma=0.452

107

210

58

268

91
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Table 56
Recency of adopting BSCS biology vs. expec-

tation of adopting Project Physics

Early
Adoption

Deferred
Adoption

Date BSCS biology first used
Before 1966 to Never
1966 1970 used

86.3%
82

(74.6)

83.6%
61

(57.2)

66.7%
64

(75.2)

13.7% 16.4% 33.3%
13 12 32

(20.4) (15.8) (20.8)

95 73 96

207

57

264

S=3167 SD=962 p=0.0008 gamma=0.398

Table 57
Recency of adopting PSSC physics vs.expectation

of adopting Project Physics

Date PSSC physics first used

Before 1966 to Never

Early
Adoption

Deferred
Adoption

1966 1970 used

84.2%
96

(89.0)

76.9%
30

(30.4)

73.0%
89

(95.6)

15.8% 23e1% 27.0%
18 9 33

(25.0) (8.6) (26.4)

114 39 122

215

60

275

S=2059 SD=1133 p=0.054 gamma=0.261
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Etch of the three most heavily adopted
science courses -- BSCS, CHS, and PSSC --
were being used in more than one-half of the
schools represented by teachers responding to
this item. The fact that the history of ad-
opting CHEiS and BSCS was so strongly related
to Project Physics adoption expectation
suggests that the effect of the history of
PSSC adoption to Project Physics adoption may
be confounded. Some confounding may occur be-
cause the intended student populations and the
objectives of the PSSC and Project Physics
courses differ. Innovativeness in adopting
PSSC physics would not necessarily carry over
to innovativeness in adopting Project Physics
if teachers perceived basic ideological dif-
ferences in the two courses.

It appears, then, that knowledge of the
number of new science courses recently adopted
by a school would appreciably improve one's
ability to predict the expectation of adoption
o. Project Physics, but one could do as well
(if not somewhat better) by knowing only whether
CHENStudy or BSCS had been adopted in the school.

The Relationship of Summer Institute Variables
to Expected Adoption Status

Five variables related to the summer
institutes that the teachers were attending
were examined: 1) the fraction of the insti-
tute that participants perceived as being de-
voted to the philosophy and methodology of
Project Physics; 2) the number of participants
in the summer institute; 3) the starting date
of the summer institute; 4) the length of the
summer institute; and 5) whether the institute
was conducted by a science department or a
department of science education. None of these
variables was significantly related to the
teachers' expectations of adopting Project
Physics.

109
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The institute the teacher:: was attending
was significantly related (p less than
0.00001) to the teachers' expectations of
adoption. However, the relationship is seri-
ously confounded by the fact that some in-
stitutes considered only applicants who pro-
vided some evidence (e.g. a letter from the
principal) that Project Physics would soon
be adopted. Therefore, detailed results are
not reported here lest they be misinterpreted.
Furthermore, the companion study referred to
earlier36 revealed that in terms of actual
adoption, there were no significant differences
in adoption by summer institute.

Conclusion

We have enumerated more than 50 teacher,
administrator, and school characteristics that
are statistically related to the expectation
of adoption of Project Physics by physics
teachers attending Project Physics summer in-
stitutes. The strengths of the relationships
(as measured by gamma or Tau-b) vary immensely
in terms of predicting the dependent variable
from the independent variable; in some cases
the .likelihood of making errors in prediction
can be reduced by as much as 80%; in others,
essentially no reduction at all is possible.

Probably there is considerable redundancy
in the large number of significant relationships
identified. That is, several variables may be
measuring much the same thing, with a single
underlying factor -- the element common to a
group of intercorrelated variables -- being the
really important, perhaps not directly tested,
variable. The factor analysis which is des-
cribed in the next chapter condenses the numer-
ous relationships discussed in this chapter into
a few groups of intercorrelated variables.

110



95

Chapter III
Footnotes

1 This report does not include a discussion of
changes in perceptions of the decision-
making process experienced by the partici-
pants of the conferences, because such
changes are not directly relevant to the
research question being examined here.
A short paper, to be prepared for later
publication, will address the question of
the kinds of changes in perceptions which
teachers and administrators undergo during
such conferences.

2 William W. Cooley and Leo E. Klopfer, "Test
on Understanding Science" (Princeton, N.J.:
Educational Testing Service, 1961).

3 Marshall D. Sahlins and Elman R. Service,
eds., Evolution and Culture (Ann Arbor:
University of Michigan Press, 1960),pp.104-
105.

4 Everett M. Rogers, Diffusion of Innovations
(New York: The Free Press, 1967),p.35.

5 Richard 0. Carlson, Adoption of Educational
Innovations (Eugene, Oregon: The Center for
the Advanced Study of Educational Administra-
tion, The University of Orecon,1965),p.65.

6 Carlson, ibid.

7 E.R.Chadwick, "Communal Development in Udi
Division," Overseas Education, 19: 627 -644,
1948, referenced in Gilbert Kushner, et.al.,
What Accounts for Sociocultural Change? A
Propositional Inventory, (Chapel Hill: In-
stitute for Research in Social Science,
University of North Carolina,1962).
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C George A. Foster, Problems in Intercul-
tural Health Programs (New York: Social
Science Research Counci1,1950) Pamphlet
012.

9 Rogers, ibid.,p.241.

10 Aargaret ilead,ed., Cultural Patterns and
Technical Change (Paris: United Nations
Educational, Scientific, and Cultural
Organization,1953),p.195.

11 Frank W. Lutz and Laurence Iannaccone,
Understanding Educational Organizations:
A Field Study Approach (Columbus, Ohio:
Chas.E.Nerrill Publishing Co.,1969),p.22.

12 Carlson, ibid. pp.49-65.

13 A superintendent was said by Carlson to
have conflicted performance standards
when the person perceived by the super-
intendent as best able to evaluate his
professional performance differed from
the person whose evaluation he consider-
ed to be most important.

14 Cooley and Klopfer, ibid.

15 See Note 13, p.96 for a definition of
"conflicted."

16 Here one must be careful not to confound
the recency of the teacher's last course
for credit with the recency of the teach-
er's acquiring his highest degree, or with
his age. While almost 70% of the teachers
responding to the item had taken a course
since 1968, less than 49% had earned their
highest degree during that period. Further-
more, recall that there was no significant
relationship between the recency of the
teacher's highest degree and the teacher's
expectation of adopting Project Physics.

1.12



97

Finally, a factor analysis, described in
a later section of this report, does not
show a strong relationship between re-
cency of college courses and teacher age.
A companion study by one of the authors
of this report gave a similar result
(Yegge, ibid.pp.117-120).

17 Yegge, ibid. p.161.

18 Ibid, pp.161-162.

19 Homer G. Barnott, Innovation: The Basis
of Cultural Change (New York: McGraw-
Hill Book Co.,Inc.,1953),p.369.

20 Rogers, ibid. p.130.

21 Barnett, ibid.

22 Recall that there was a strong corres-
pondence between the teachers' and the
administrators' expectations of adop-
tion; therefore we did not believe that
it was necessary to change the computa-
tion of the dependent variable for the
analysis o2 the administrator data.

23 Alexander IL Leighton and Robert J.
Smith, "A Comparative Study of Social
and Cultural Change," Proceedings of
the American Philosophical Society, 99:
82-83,1955.

24 Walter Cocking, The Regional Introduction
of Educational Practices in Urban School
Systems in the United States (New York.
Teachers College, Columbia University,
Institute of Administrative Research,
1957) Study 6.

25 Cocking, ibid.

26 Robert Redfield, The Primitive World and
its Transformations (Ithica, New York:
Cornell University Press,1953),pp.37-38.
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27 Foster, ibid. p.13.

20 Ibid.p.35.

29 Herbert A. Shephard, "Innovation-Resisting
and Innovation-Producing Organizations,"
in The Planning of Change (2nd ed.), ed. by
Warren G. Bennis, Kenneth D. Benne, and
Robert Chin (New York Holt, Rinehart and
Winston, Inc.,1969),p.520ff.

30 Rogers, ibid. p.125.

31 Paul R. Mort and Francis G. Cornell,
American Schools in Transition: How Our
Schools Adapt r. Practices to Changing
Needs (New York. Teachers College, Colum-
bia University, ;.941),p.194.

32 Rogers, ibid. p.175.

33 Carlson, ibid. p.49.

34 Ibid. pp.49ff.

35 Head, ibid. p.300.

3G David K. Cohen, personal communication,
May, 1970.
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CHAPTER IV

FACTOR ANALYSIS OF SIGNIFICANTLY
RELATED INDEPENDENT VARIABLES

The cross-tabulations described in the
preceding chapter identified more than fifty
variables as significantly related to physics
teachers' expectations of adopting Project
Physics after attending a summer institute.
Considered individually, the array of re-
lationships is confusing. Of course, there
are not fifty or more processes functioning
simultaneously, each independently having a
strong relationship with teachers' expecta-
tions of adoption. Rather, within the array
there are probably groups of relationships
which cluster together -- i.e. which are
strongly intercorrelated. Principal com-
ponents factor analysis is a useful way of
identifying such groups of interrelated
variables.

Factor analysis assigns a "loading" value
to each of the independent variables for each
cluster of intercorrelated variables identi-
fied. A factor loading is analagous to the
correlation coefficient r; it expresses the
correlation between the test item and the
cluster of intercorrelated variables. Kerl-
inger suggests that a loading of more than
0.4 is conservative as a requirement for in-
clusion of an item in a factor although for
large samples (such as that in this study)
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loadings of less than half that signify intr-
correlations significant at the 0.01 level.
A minimum loading of 0.4 was required in this
study to avoid inclusion of variables of
little significance within factors.

Interpretation of the common element
underlying the items constituting a factor
is difficult, for the process is subjective.
Investigators frequently try to epitomize a
factor with one or two key words which may
oversimplify the meaning of the factor. Hence,
the labels and interpretations attributed to
factors may be less informative than direct
examination of the items in the factors. In
interpreting the clusters obtained in this
.study, therefore, reference should always be
made back to the component variables.

Table 58 ?resents the rotated five-factor
matrix of 54 independent variables which, as
reported in Chapter III, are all significantly
related to expectations of adopting Project
Physics. Variables which had not been identi-
fied as significantly related to expectation
o2 adoption were not included in the factor
analysis. The table has been arrayed so that
all of the items in a cluster are displa/ed
together (in descending order of loading
value); variables which loaded significantly
in two factors are starred in both entries,
and the communality h2 (sum of squares of the
factor loadings) is omitted in the second
entry.

The Five Factors

Factor I

The first factor accounts for 7.70/54 =
14.3% the total variance in the matrix of
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3
54 variables. All of the items in the
factor come from the semantic differential
item headed "Adopting a New Physics Course"
which was designed to be a measure of at-
titude toward the process of adopting a
new physics course. Many of the adjectives
(especially those which are unique to this
factor) seem to be teachers' judgments of the
social acceptability of change. any of the
adjectives -- dependable, trustworthy, strong,
sympathetic, reliable, supporting, sociable,
cooperative, comforting, and friendly) --
may be a description of the teachers' per-
ceptions of the "virtue" of the adoption pro-
cess. Contrast the tone of these items with
those under "Adopting a New Physics Course"
that load onto Factor V -- professional, wise,
helpful, productive, and important. The latter
adjectives seem to be more concerned with the
value or wisdom of the change process than with
its social acceptability.

Factor II

The second factor accounts for 3.43/54 =
6.4% of the total variance in the matrix of
54 variables. The factor is dominated by the
school's past history of course adoption (both
science and non-science courses) and by the
teacher's relationship with his department
chairman. (About 3/4 of the sample of teach-
ers were not department chairmen themselves.)
This cluster of variables seems to be descrip-
tive of the school's history of, and climate
for, change.

Factor III

The third factor accounts for 2.98/54 =
5.5% of the total variance in the matrix of



107

54 variables. The factor is composed ex-
clusively of semantic differantial items and
is dominated by teacher perceptions of the
guidance counselor. Early adoption is fav-
ored when the teacher perceives the guidance
counselor as supporting, professional,
friend(ly), and important. The guidance
counselor is unique among the persons ex-
amined because he is concerned chiefly with
the implementation of a new course after the
adoption process has been completed.

Perhaps this factor reflects the teacher's
estimation of his chances for a successful
implementation with students after adoption.
Unless the teacher perceives the key person in
the implementation process as supporting, pro-
fessional, and friendly, his expectation of
successful implementation may be slight and he
may not see much benefit in vigorously pursuing
a campaign leading to adoption of the new course.
This cluster of variables may be the teacher's
estimate of program support.

Factor IV

The fourth factor accounts for 3.92/54 =
7.3% of the total variance in the matrix of
54 variables. The cluster is characterized by
the teachers' relationships to the school ad-
ministrative structure (superintendents, school
board members, and principals). Teachers who
have prepared these "significant others" for
their proposals (1) by explaining to them the
general nature of the new course, and (2) by
informing them of their summer institute plans,
may perceive this ground work as a base of
administrative support for their proposals.
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Factor V

The fifth factor accounts for 3.39/54 =
6.3% of the total variance in the matrix of
54 variables. Again, all the items are
semantic differential items; appear, with one
exception, in other factors, and are dominated
by the teachers' perceptions of the process of
adopting a new physics course as productive,
important, helpful, wise, and professional.
Unlike the items in Factor 1, which seemed to
be concerned with the social acceptability of
the adoption process, the items in this factor
seem to emphasize the value or wisdom of the
adoption process.

Some variables which did not cluster to-
gether in the factor analysis, but which might
have been expected to because they are part of
th,.: folklore of education, are as interesting as
.C:ose which did appear. For example, personal
or professional characteristics of teachers do
not group to form a factor. There are several
such items;

1) The age of the teacher;
2) The teacher's frequency of attending

professional meetings;
3) The recency of the teacher's latest

course for academic credit;
4) Whether or not the teacher is a

department chairman;
5) The teacher's motivation to adopt

the new course (as measured by the
number of his summer institute
applications).

Although these items did ot cluster together,
neither did they appear in any of the other
factors. These items are descriptive of
teachers and the favoraLle aspect of each was
related to an anticipakion of early, adoption.
What seems to be important to early adoption is
not so much who or what the physics teacher is,
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but rather how he is -- how he relates to
others in the decision-making chain, how he
perceives them, ane how he perceives the
adoption process.

Responses made by administrators had such
low significance levels that they were not in-
..auded in the factor analysis. Does this mean
that, as a group, administrators do not have a
consistent effect on the adoption process?
Does it mean that administrator response to
adoption proposals is strongly influenced by
"how" the teacher is? Nothing in this study
contradicts those conclusions. Furthermore,
they are supported by the absence of financial
problems as a statistically important deterrent,
despite the fact that both the teachers and
administrators ranked the shortage of funds
first in a list o2 nine possible causes of de-
lay of adoption. A shortage of funds may, in
fact, be the most socially acceptable scape-
goat to which to attribute non-adoption of
innovations. This is consistent with the . .

statement of administrators, reported in
Chapter II, that, given sufficient advance
notice or a desired curriculum change, the
necessary funds can usually be budgeted for
that purpose.

We have, then, five factors each with a
unifying thread descriptive o2 the teacher
and the school. Because the percentage of
total variance explained for each of the
factors is a function of both the loadings of
the componenents in the factors and the num-
bers of items the factors, we cannot easily
arrange the facto...:s in order of importance.
Each cluster made up of statistically signi-
ficant items, is in its own way important.
The implications of these factors to various
groups concerned about the adoption of ed-
ucational innovations by schools -- teachers,
school administrators, teacher educators, and
summer institute directors, as well as to
funders -- are discussed in Chapter VI.
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Chapter IV

Footnotes

1 Fred N. Kerlinger, Foundations of Be-
havioral Research (New Yorks Holt,
Rinehart and Winston,Inc.,1964),p.554.

2 The number of factors extracted was
limited by a computer stopping cri-
terion which terminated the search for
new factors after a factor was found
whose communality (sum of squares of
variable factor loadings) failed to
exceed 10% of the total communality
of the 54 variables analyzed.

3 The percentage of variance explained is
related to both the loading values of
the items in the clusters and to the
numbers of items in the clusters. There-
fore caution must be exercised in in
terpreting the percentages of variance
explained. A large percentage of vari-
ance explained in a factor may simply
reflect a preponderance of similar items
in the matrix rather than "greater im-
portance" of the factor.



CHAPTER V

SUM:IA.1'7 OF A PSEUDO-REPLICATION

In a companion studv,1 the same general
research question was investigated employing
a sample of teachers who had attended Project
Physics summer institutes but who had com-
pletecl the adoption decision-making process.
The companion study, then, was a replication
of the study reported in Chapter IV except
that the dependent variable in the companion
study was adoption, rather than expectation
of adoption, of Project Physics. Because oi;
the great support it provides for the find-
ings of this study, the companion study is
biiefly summarized in this chapter.

The companion study employed a sample of
219 physics teachers who had attended summer
institutes in either 1968 or 1959. Fifty-
nine percent of this group were teaching Pro-
ject Physics in their schools by the second
September following the summer institute and
were thus considered to have adopted the
course. The remaining 41% were classified,
for purposes of the study, as non-adopters.
Mailed questionnaire and semantic differen-
tial ins;:ruments similar to those used for
this study were used to obtain data from the
sample.

The analytical procedures for the com-
panion study resembled those employed in this
study. (1) Data from the sample on 45 inde-
pendent variables of the original 54 that
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were significantly related to teachers' ex-
pectations of adoption were factor analyzed
to establish the reproducibility of the inter-
correlated variable clusters; '(2) The signif-
icance of the differences between mean factor
scores of adopters and non-adopters was de-
termined with t-tests for each of the variable
clusters to establish which of the clusters
were related to the likelihood of adoption;
and (3) Each of the 45 variables was tested
2or a monotonic relationship with adoption
(a) to verify the findings of this study, and
(b) to determine the direction of the rela-
tionships established between the variable
clusters (found in 2) above) and adoption.

A strong correspondence was found between
the variable clusters identified in the two
factor analyses. No cluster in the companion
study contained a variable that was not in-
cluded in the corresponding cluster in this
study. Because of a change in "stopping
criteria" in the factor analysis, however,
three new clusters were also identified in the
companion study. Chiefly, these new factors
were comprised of variables that had joined no
cluster in this study. Thus the second (ad-
option) study confirmed and extended the first
(adoption expectation) study.

Three of the eight clusters of variables
were significantly related to the adoption of
Project Physics:

(1) Factor 4 (p=0.002) was a cluster of
five variables concerned with the
teacher's perceived support to adopt
Project Physics from persons in the
school's decision-making hierarchy.
Adoption was favored significantly
when teachers perceived the support
of any one of: the superintendent
(p=2x10-5), the principal (p=2x10-5)
or one or more school board members
(p=0.02). Although guidance counselor
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support joined the cluster, it was
not independently related to adop-
tion. The chances of adoption also
increased regularly and significantly
with increasing numbers of supporters
(p=0.03).

(2) Factor 5 (p=0.015) was a cluster of
six intercorrelated semantic differ-
ential items describing the process
of "adopting a new physics course" as
important, productive, helpful, wise,
professional, and interesting (as
opposed to unimportant, unproductive,
obstructive, foolish, unprofessional,
and dull). Two of the items -- "wise"
(p=0.032), and "professional" (p=0.047)
-- were significantly and monotonically
related to an increased likelihood of
adoption. Three of the relationships,
although they did not quite reach the
0.05 significance level, were dis-
tinctly monotonic -- "productive"
(p=0.09), "important' (E)=0.13), and
"helpful" (p=0.14). Although the
final item -- 'interesting" -- was
neither significant nor monotonic,
the cluster of six variables col-
lectively discriminated between the
adopters and non-adopters more
significantly than any one of the
component variables.

(3) Factor 7 (p=0.008) was a cluster of
four intercorrelated variables
descriptive of the teacher. Two of
the variables were significantly and
monotonically related to an increased
likelihOod of adopting Project Physics:
the teacher was frequently sought out
by other teachers for science curri-
cular advice (p=0.024) , and the
teacher submitted numerous Project
Physics summer institute applications
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(p=0.036). The remaining two vari-
ables, although not significantly
related to adoption, changed mono-
tonically with the likelihood of
adoption: the teacher frequently
attended professional meetings
(p=0.09) , and the teacher has re-
cently attended a course for
academic credit (p=0.14). Once
again, the cumulative effect of the
four components yielded a cluster
more significantly related to the
likelihood of adoption of Project
Physics than was any one of its
components.

The acre of the teacher joined no cluster,
but it was both monotonically and significantly
related to the likelihood of adoption, although
individually significant and monotonic relation-
ships were scattered among them:

(1) Factor 1 (p=0.0) consisted of thir-
teen intercorrelated semantic
differential items describing the
process of "adopting.cs
course" as dependable, trustworthy,
strong, etc. Only one of this list
of adjectives was related signi-
ficantly to adoption: "professional"
(p=0.047) . (This variable was one
of three that appeared in two clus-
ters.)

(2) Factor 2(p=0.11) consisted of three
intercorrelated variables descriptive
of the school's history of adopting
science courses. Although only one
of the variables was related signi-
ficantly, to adoption, the total
factor approached significance. The
single variable significantly related
to adoption was the number of other
new science courses adopted by the



(3)

school (p=0.002) -- with the like-
lihood of adoption of Project
Physics increasing regularly with
increases in the number of new
science courses already adopted.
The histories of adopting BSCS and
CHS, the two most commonly used
of the "new science courses," were
not related simply to the adoption
of Project Physics.

Factor 3 (p.m) was a cluster of
four semantic differential items
descriptive of the guidance counse-
lor as professional, supporting,
important, and a friend (vs. un-
professional, undermining, unim-
portant, and an enemy). None of
these variables was significantly
related to the likelihood of ad
opting Project Physics.
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(4) Factor 6 (13=0.85) was a cluster of
four intercorrelated variables dom-
inated by descriptions of the teach-
er's relationship with his depart-
ment head. Only one of these vari-
ables was significantly and mono-
tonically related to the adoption of
Project Physics: the teacher's per-
ception of support to adopt from the
science department head (p=0.001).
This was the variable most strongly
related to adoption in the entire
collection of variables (gauma=0.655).

The remaining three variables
were not related to the likelihood
of adoption: (a) teacher perception
of the department head's prior
awareness of his (the teacher's)
summer institute plans; (b) teacher
perception of the curriculum coordi-
nator's prior awareness of his (the
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teacher's) summer institute plans;
(c) the recency of renovation in
the school's science facility.

(5) Factor 3 (p=1) was a cluster of
three intercorrelated variables.
The number of "significant others"
the teacher perceived as support-
ing his adoption proposal (p=0.020)
was the only variable in this set
significantly and montonically re-
lated to the likelihood of adoption.
The number of "significant others"
the teacher perceived as having
prior awareness of his summer in-
stitute plans, was related mono-
tonically but not significantly
(p=0.11); and the number of new
courses adopted by the school in
all subjects was not related to
the likelihood of adoption of
Project Physics.

Generalizability

A random national sample
2
of 484 American

physics teachers was polled with a questionnaire
nearly identical to that used with physics teach=
ers who had attended Project Physics summer in-
stitutes to provide a basis for estimating the
generalizability of the findings based upon the
sample of Project Physics summer institute
attenders. Significant differences (at the
0.05 level) were found in more than 29% of
the responses to 230 questionnaire items com-
pared by t-tests. The distribution, direc-
tions, and numbers of differences indicated
that the (institute-attending) non-adopters
resembled the random national sample in most
(03%) of the dimensions which had significant-
ly distinguished adopters from non-adopters.
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These differences occurred in spite of the
moderate bias of the random national sample
favoring responses from teachers who were
acquainted with Project Physics, and who
were professionally similar to institute
attenders (see Note 2). Therefore, the
traits which characterized adopters in the
restricted sample of institute attenders
would characterize even more strongly the
adopters in a general sample of American
physics teachers.

This chapter was intended to briefly
describe the companion study and to indicate
the parts of this study which have been
successfully "replicated." A complete report
of the companion study may be found elsewhere. 3
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Chapter V

Footnotes

1 John F. Yegge, "The Adoption of an Innova-
tion in Physics Teaching" (Unpublished
doctoral thesis, Harvard University, 1971).

2 The randomness of the respondents in this
sample was tested by t-test comparisons of
the mean responses of 163 respondents on
239 questionnaire items with those of a
telephoned randomly selected subsample of
12 of the non-respondents. The two groups
differed at the 0.05 level on 12% of the
items: (1) The respondents were more likely
to be planning to adopt (or were perhaps
more familiar with) Project Physics; (2)

The respondents had stronger professional
characteristics -- (a) had attended more
summer institutes, (b) had stronger ed-
ucational backgrounds, (c) were more
sought after for advice on curricular
matters, etc.; but (3) The non-respondents
viewed physics, the adoption process, and
people in the school's decision-making hier-
archy more favorably. Item (3) above seems
inconsistent with Items (1) and (2). The
seelang inconsistency may have been caused
by changes in attitude response sets among
the teachers who were singled out to be
asked for their responses by long-distance
telephone call.

3 Yegge, ibid.



CHAPTER VI

CONCLUSIONS AND RECOMMENDATIONS

The data and analyses in this report have
led to the following conclusions:

(1) The physics teacher is the most
important single person in the pro-
cess of adopting a new physics course
in American high schools.

(2) Five intercorrelated clusters of
variables are positively related to
American teachers' expectations of
adoptinq.Project Physics:

(a) the teachers' perceptions of the
social acceptability of the
adoption process.

(b) the teachers' perceptions of their
schools' histories of, and climates
for, change.

(c) the teachers' perceptions of pro-
gram support from their schools'
guidance counselors.

(d) the teachers' perceptions of
administrative support for their
adoption proposals.

(e) the teachers' perceptions of the
value or wisdom of the adoption
process.
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(3) A companion study replicated the five
clusters listee above in an inde-
pendent z),.t of data and showed that
(d) and (e) above are related posi-
tively to adoption of Project Physics
as well as to teachers' expectations
of adoption.

(4) The adoption of Project Physics also
is positively related to a cluster of
four variables descriptive of pro-
fessional characteristics of teachers.

(5) Both teachers' expectations of adoption
and actual adoption of Project Physics
are negatively related to teachers' ages.

(5) A comparison of a sample of teachers
attending Project Physics summer
institutes and a random national sample
of physics teachers suggests that the
above conclusions are generalizable to
all American physics teachers.

We believe that the risk of generalizing
these findings to the adoption of courses other
than physics increases with increasing numbers
of persons in a school who will teach the course
after it is adopted. Accordingly, the adoption
for single offering courses that will be offered
by one teacher with a unique subject matter ex-
pertise will probably closely resemble the physics
course adoption process described here. Examples
of such courses include advanced chemistry, ad-
vanced biology, trigonometry, solid geometry,
calculus, etc.

The findings of this study suggest actions
by several groups which could, directly or in-
directly, help expedite the adoption of new
physics (and similar) courses in American schools.
The groups include teachers; school administra-
tors; foundations (public and private) which
finance the development of new courses or other
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educational innovations; directors of institutes
(summer or other); and edticFktional policy makers
such as state and regional siapervisors, leaders
in professional societies, and editors of pro-
fessional journals.

The teacher who is aware of the importance
of obtaining the support of persons in the
decision-making hierarchy could begin by inform-
ing "significant others" in the school's de-
cision-making process of his proposed innovation,
and by providing them with the kinds of informa-
tion that they need when they need it. Princi-
pals and superintendents need financial informa-
tion in time to arrange budgetary previsions.
Guidance counselors need to know, shortly before
implementation: the goals of a proposed new
course, changes in academic prerequisites, the
types of students toward whom it is directed,
and what changes in student behaviors to expect.
Other teachers need to know at the time of im-
plementation, how the new course will relate to
their own courses and what changes in their own
teaching behavior, if any, would contribute to
achieving the school's total educational object-
ives.

Summer institute directors could provide
important assistance to the segment of American
physics teachers who find it difficult to single-
handedly enlist the administrative support they
need for adoption because of teacher-administrator
interpersonal problems. This could be done by
institute directors sending, in the Spring pre-
ceding summer institutes, letters to "significant
others" (1) informing them of the summer institute
plans of the teacher, (2) generally describing the
nature of the institute and the course, and (3)
suggesting that the members of the rest of the
decision-making hierarchy meet with the teacher
to discuss the course in the light of the
objectives of the school. This action might well
initiate activities that the teacher would per-
sonally find difficult to initiate himself.



122

The physics teacher is, however, the single
most important agent foe: change in new physics
course adoptions, and institute directors should
support this role. Adcordinc:ly, the institute
director should keep the teacher fully informed
(say, by sending him carbon copies of all re-
lated correspondence), and should cast him from
the beginning in the role of curriculum innova-
tor. The summer institute director will have
thus become a change agent (defined by Carlson
as a "person who attempts to ingluence the
adoption decisions in a direction he feels is
desirable"2). According to Carlson, the absence
of real change agents in schools accounts for the
present slow rate of change in schools.3

Activities at summer institutes could also
provide teachers with considerable help. For ex-
ample, a few "cases" might be written by teachers
who have gone through the decision-making process
(both successfully and otherwise) that describe,
with no interpretation, the people involved and
the events leading to, going through, and following
the process. Small group discussions of these
cases could help teachers place their own roles in
clearer perspactive4 Nearly forty such cases,
compiled by Johnson for business school students,
could serve as models for preparing cases for
teachers.

Since the age of the teacher is inversely and
independently related to the adoption of Prcject
Physics, the directors of summer and inservice
institutes may wish to give preferencu to youth-
ful teachers. The probable error, however, in
predicting expectation of adoption based on the
knowledge of the teachl's age alcle is reduced
only 20% (gamma=0.020).

An improved application form for institute
directors desiring to increase adoption levels of
a new physics course would request, in addition
to the teacher's age, information related to:
(1) the amount of administrative support the
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teacher has, (2) the way the teacher perceives
the adoption process, (3) the amount of pro-
fessional activity of the .to .-:her, (4) the
history of the school in adopting other new
science courses, and (5) a count of the number
of summer institute applications submitted by
the teacher that year. Although institute di-
rectors have the option of asking applicants
for further information (within the limits of
the laws on discrimination) to help in partici-
pant selection, the efficiency of the partici-
pant-selection process would be improved nation-
wide if the funders modified their application
forms and provided institute directors with
guidelines to help them select participants most
appropriate to particular program objectives.

Funds committed to course development, and
teacher training in the use of new teaching
materials and methods, in no way insure that the
benefits of the investment will reach many class-
rooms. The federal agencies, such as the NSF
and OE, that administer funds for the support of
in-service teacher education, could provide im-
portant support to the diffusion of innovations
by urging directors of summer and in-service
institutes to help teachers work effectively in
adoption decision-making. Here, also, we believe
that the case study method would be an effective
method to provide teachers with such help.

If the efforts of teacher educators are
limited to summer institutes, however, the ul-
timate effect on science education will be slight.
We noted earlier (p. ) that while 3% of the
Nation's pool of physics teachers attended a
Project Physics summer institute in 1970 (perhaps
8% attended any physics teacher institute), the
teacher "turnover rate" is about 8% per year. In
order to substantially increase the effectiveness
of the physics course adoption decision-making
process, efforts must also be focussed on under-
graduate teacher education. Pre-service teacher
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education oaten ignores many of the political
and interpersonal dimensions in which decisions
(it has been shown in this 17or)regarding
educational innovations axe made."' A pre-service
teacher education program which includes study
of the typical school decision-making mechanisms,
and "case studies" illustrating various kinds of
curricular decisions being made, would produce
teachers better able to understand and cope with
their roles as agents for change in education.

The above suggestions would probably also
affect teacher perception of the adoption process
(Factor 5, which related innovativeness -- as
measured by expectation of Project Physics course
adoption -- to teacher perception of the adoption
process as important, productive, wise, pro-
fessional, and helpful). Current pre-,service and
in-service teacher education, by neglecting the
adoption process, implies that the process of
adoption is not particularly important, product-
ive, wise, professional, or helpful. School ad-
ministrators and teacher educators could increase
teacher sensitivity to the importance, product-
ivity, etc. of the adoption process by themselves
acknowledging the importance of these attitudes,
and by stressing their importance to teachers.

Physics teachers who are professionally
active tend to be more innovative (defined in
terms of expectation of Project Physics course
adoption). Innovativeness, willingness to accept
change, etc., however, may be part of the "pro-
fessionality" of teachers rather than simply being
related to it There is indirect evidence to
support this supposition: the independent vari-
able that perhaps best estimates physics teach-
er innovativeness is the frequency with which he
is sought out by other teachers for advice on new
physics courses; and, in the companion study, the
advice variable loaded most heavily on the
"teacher professionality" factor (Factor 7). Thus
if adoption, the dependent variable, had been
included in the factor analysis with the inde-
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pendent variables, adoption might reasonably
have been expected to join the "teacher pro-
fessionality" factor.

Innovativeness in teachers might be in-
creased by subsidizing professional activities
of teachers (attendance at professional meetings,
subscriptions to professional journals, and tui-
tion for additional course work), but this sug-
gestion assumes a causal relationship between,
rather than an identity of, teacher profession-
ality and innovativeness. The effectiveness of
a "professionalization" program might, however,
be heightened if the meetings, journals, and
courses provided help for teachers to better under-
stand, and work more effectively in, the decision-
making process.

Policy makers at the state, regional, and
national levels (including editors of professional
journals and leaders of professional societies),
could have considerable influence in stimulating
the appraisal and potential adoption of new courses.
By virtue of their offices and prestige, these per-
sons are able to focus the attention of many ed-
ucators on the importance of the adoption decision-
making process through such media as journal art-
icles, editorials, and addresses at professional
meetings.

Private and public foundations, which support
the development of educational innovations, could
increase the diffusion of innovations in schools
by taking an active and timely interest in curri-
culum implementation.. Four forms which this in-
terest could take are (1) fund teams of teachers
and teacher educators to prepare ,end disseminate
examples ("cases") illustrating the adoption pro-
cess under various conditions, and thereby improve
the understanding of both pre-service and in-
service teachers of the course adoption decision-
making process; (2) modify teacher institute
application forms (and provide guidelines for
their interpretation) to provide institute directors
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with information for selection of participants
maximally likely to match their institute ob-
jectives; (3) fund research to determine the
most effective implementation mechanisms for
the various other types of curriculum innova-
tions being developed; and (4) encourage and
fund, as part of the course development process,
early and continuous dissemination of information
through journals, meetings, and newsletters to
schoolmen about new courses.

The following brief and roughly sequential
outline suggests the kinds of activities which
foundations supporting the development of physics
curriculum materials might well urge and finance
to insure the maximum use of innovations after
they are completed:

(1) A continuous flow of information from
curriculum developers to teachers and
science supervisors via journal articles
and presentations at professional meet-
ings;

(2) Articles, near the date of publication,
in the specific journals for groups in
the decision-making hierarchy (such as
superintendents, principals, guidance
counselors and school board members);

(3) Exhibits at regional and national meet-
ings for teachers and supervisors;

(4) Direct contact with the teacher educa-
tors responsible for informing pre-
service teachers of curriculum develop-
ments. (This group of educators is
diffuse and difficult to contact al-
though organizations such as the
Association for Supervision and Curri-
culum Development, and the Association
for the Education of Teachers in
Science might effectively influence
teacher educators through their publi-
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cations and regional and national
meetings.)

(5) Planning sessions in which potential
summer institute directors meet with
curriculum developers to creat in-
stitute strategies of maximum effect-
iveness and suitability before pro-
posals are written and support staffs
are acquired.
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In conclusion, curriculum innovation is the
concern of, and is sensitive to the influence of,
persons in virtually every education stratum from
teachers and school administrators at the imple-
mentation level to foundations, curriculum de-
velopers, and others at the policy-making level.
The maximum educational benefit will be achieved
by the informed efforts of each level coordinated
with those of the entire network of concerned
educators.
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Chapter VI

Footnotes

1 There is a mild procedural problem in this
suggestion because some teachers might con-
sider such letters to be a -violation of
confidence." More than 10% of the sample of
teachers examined in the companion study had
not informed their department chairmen of
their summer institute plans. Five. percent
of the teachers told no one in the decision-
making hierarchy. (The adoption rate of
Project Physics among this 5% was only 60%
that of the entire sample.) Since some
teachers might not wish, their summer plans
to become known in their schools, summer
institute directors could avoid the diffi-
culty by including, among teacher applica-
tion materials, a request for the name of
the local community newspaper to which a
news release would be sent. Teachers who
provide this information tacitly consent to
having their summer plans made public and
thus would not be undermined by school
administrators' receiving mail regarding
their summer plans. Proper protocol, of
course, dictates that communication be
established with administrators before news
releases are actually sent.

2 Richard O. Carlson, "Barriers to Change in
Public Schools," in Change Processes in
Public Schools, ed. by Richard 0. Carlson
and Keith Goldhammer (Eugene, Oregon: The
Center for the Advanced Study of Educational
Administration,1965),P.4.

3 Ibid.

4 Rossall J. Johnson, Executive Decisions:
Human Element Factors, Management Functions,
Social Responsibility (Cincinnati: South-
Western Publishing Company, 1963) .
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5 It is well known that institute directors
find participant selection to be a diffi-
cult and uncertain task with variations in
selection criteria resulting in little
noticeable difference in groups selected.
Striking evidence of this was found Ln the
companion study in the absence of an
"institute effect" linking the institute
attended with the likelihood of adopting
Project Physics. Some Project Physics
summer institute directors have a policy
of requiring applicants to furnish evi-
dence that the new course will be adopted.
As a result, this study showed a strong
relationship between institute attended
and expectation of adoption, (p=10-5 ). In
terms of actual adoption as shown in the
companion study, however, the relationship
faded to non-significance (p=0.11).

6 David E. Newton and Fletcher G. Watson,
The Research on Science Education Survey
(Cambridge: Harvard Graduate School of
Education, 1986), p.84.
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APPENDIX A

IMPLEMENTATION CONFERENCE QUESTIONNAIRE

ADMINISTERED TO TEACHERS

14B



SCIENCE COURSE INPLEiENTATION QUESTIONNAIRE

Please answer the following questions as
accurately as you can.

Name

Adress

I

(1-2)

Title
1) Curriculum coordinator
2) Guidance counselor
3) Principal or assistant principal
4) Science supervisor (of a school system)
5) Science department chairman and teacher
6) Superintendent
7) Teacher
8) Other (specify) (3)
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Sex
1) Male
2) Female (4)

Summer institute (5-6)
01(7-8)

1. How old are you?
1) 30 or under
2) 31-36
3) 37-42
4) 43-48
5) 49-54
6) 55-60
7) Over 60 (9)

2. During the last 12 months, how many profession-
al meetings have you attended outside of your
immediate geographical area (i.e. takes more
than one hour to drive)?

1) 1 6) 6

2) 2 7) 7

3) 3 8)

4) 4 9) 9 or more (10)
5) 5



3. What is your highest academic degree?
1) B.A., B.S., or B.Ed.
2) B.A., B.S. or B.Ed., plus some

graduate worn
31 M.A., M.S., or Ed.M.
4) M.A., .S., or Ed.H. plus additional

graduate study
5) Ed.D or Ph.D.
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4. In what year did you receive your highest
academic degree?

1) Before 1930 6) '51-'55
2) '31-'35 7) '56-'60
3) '36-'40 8) '61-'65
4) '41-'45 9) '66-'70 (12)

5) '46-'50

5. List the professional journals you read
routinely (abbreviate if necessary).

(13)

6. In what year (prior to 1970) did you take your
last course for academic credit?

1) Before '54 6) '62-'63
2) '54-'55 7) '64-'65
3) '56-'57 8) '66-'67
4) '58-'59 9) '68-'69 (14)

5) '60-'61

7. From approximately how many persons outside
of your own school or school system have you
actively sought advice or information about
new science courses during the last 12
months?

(15)

8. List (by initials) the local professional
organizations to which you belong. (Circle
those in which you are or have been an
officer.)

.(16)

(17)



9. List (by initials) the
organizations to which
those in which you are
officer.)
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national professional
you belong. (Circle
or have been an

(18)

(19)

10. Approximately how many journal articles
have you published? (20)

(Note: In the following questions, the
term "school" refers to the school to which
the teacher attending this summer institute
is assigned.)

11. Which grades are enrolled in the school?
1) 10th-12th 3) 7th-12th
2) 9th-12th 4) Other

specify
(21)

12. that is the approximate total enrollment of
the school?

1) 0-250
2) 251-500
3) 501-750
4) 751-1000
5) 1001-1250

6) 1251-1500
7) 1501-1750
8) 1751-2000
9) Over 2000 (22)

13. How is the school best characterized? (check one)
1) General education
2) Technical education
3) College preparatory
4) Other (specify) (23)

14. The school is
1) Public
2) Independent

15. The students in the school are
1) All boarders
2) Mostly boarders

3) Church affiliated
4) Other

(specify)
(24)

3) Partly boarders
4) No boarders (25)
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16. The students are
1) All boys
2) All girls
3) aixed, boys and gir;ds (26)

17. How laany combined junior-senior high schools
are there in your school system? (27-28)

18. How many high schools are there in your
school system? (Do not include the schools
listed in question 17.) (29-30)

19. How many junior high schools are there
in your school system? (Do not incaide
the schools listed in question 17.) (31-32)

20. How many combined junior-senior high schools
are there in the town your school is in?

(33-34)

21. How many high schools are there in the
town your school is in? (Do not include
the schools listed in question 20.) (35-36)

22. How many junior high schools are there in
the town your school is in? (Do not include
the schools listed in question 20.) (37-38)

23. Approximately when was your school building
built?

1) Before 1931 6) '51255
2) '31-'35 7) '56-'60

3) '36-40 8) '61-'65
4) '41-'45 9) '66-'70
5) '46-'50

24. When was the last major remodeling or
renovation in the science facility of
YOilf-6ehotar-(Make no reokv-if-unever.-").

1) Before 1931
'31-'35
'36-'40
'41-'45
'46-'50

6) .'51 -'55

'56-'60
'61-'65
'66-'70 (40)

2) 7)

3) 8)

4) 9)

5)

1 0
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25. How would you classify your school with
regard to the area it serves? (check only
one.)

1) Urban: Stable population
2) Urban: Transient population
3) Urban: Ghetto
4) Suburban: Upper income level
5) Suburban: Upper and middle income level
6) Suburban: iddle income level
7) Town
8) Rural
9) Other (specify) (41)

26. What is the title of the person whose estimate
of the quality of your work is most important
to you? (Check one.)

1) Curriculum coordinator
2) Fellow teacher
3) Guidance counselor
4) Principal or assistant principal
5) Science department chairman
6) Science supervisor
7) School board member(s)
8) Superintendent
9) Other (specify) (42)

27. What is the title of the person whose estimate
of the quality of your work is likely to be
most aczurate? (Check one.)

1) Curriculum coordinator
2) Fellow teacher
3) Guidance counselor
4) Principal or assistant principal
5) Science department chairman
6) Science supervisor
7) School board member(s)
8) Superintendent
9) Other (specify) (43).4........,....,,,.,

28. Which of the following events have occurred
in your school during the past 12 months? (

(Check all that apply)
a. A threatened teachers' strike
b. A teachers' strike
c. A student boycott of classes
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d. A threatened student boycott of classes
e. A threatened or actual loss of

accreditation
f. A sudden large ii,crease in enrollment

(e.g. because of school consolidation
or closing of nearby parochial school.)

g. Other major disturbing event (specify)
(44)

29. List as many as you can of the new courses (in
all subject areas) that have been adopted in
your school during the last five years
(abbreviate if necessary).

(45-46)

30. In which year were each of the following new
science courses first used in your school?
(Make no entry if the course was never used.)

PSSC physics (47-48)
CBA chemistry (47-48)
CHEHStudy chemistry (51-52)
BSCS biology (53-54)
IPS (Introductory Physical Science)(55-56)
ESCP (earth Sc.Curr.Proj.) (57-58)
Other (specify) (59-60) (61)

31. How would you rate the competitiveness of your
school with other nearby schools in each of
the following?

Very Moderately Weakly
Coloptetitive Competitive Competitive

5 4 3 2

Athletics
Debating
Science fairs or
other science
contests
_-
Quality or curricu-
lum

Adoption of new
courses

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
0

0

0

0

(62)

(63)

(64)

(65)

(66)



32. In what year did
Physics?

1) 1965
2) 1963
3) 1967
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you first hear of Project

4) 1950
5) 1959
6) 1970 (67)

33. Through which medium did you first hear of
Project Physics? (Check one.)

1) Professional publication (such as
The Physics Teacher)

2) Project Physics informational material
(such as newsletters)

3) Commercial promotional material (Damon,
Holt, etc.)

4) Convention or other professional
meeting

5) Mentioned by a colleague
6) Other (specify) (68)

34. Was Project Physics taught in your school
last year?

1) Yes 2) No

If "yes," which was the first
1) 1965 -66 4) 1938 -69
2) 1966 -67 5) 1969-70
3) 1967-6E;

If "no," when will
probably begin?

1) 1970-71
2) 1971-72
3) 1972-73

year?

use of Project Physics

4) 1973-74
5) It will probably not be

adopted (71)

(69)

(70)
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35. Please estimate the importance of each of the
following factors to any delay between the end
of the summer training program in Project
Physics and the beginning of use of Project
Physics in your school

very mod. not
important important important

5 4 3 2 1

Waiting for
completion of
the commercial
edition of the
printed
materials 0 0 0 0 0 (72).

Need: time to
get funds 0 0 0 0 0 (73)

Need time to con-
vince the school
administration 0 0 0 0 0 (74)

Delay in getting
school board
approval 0 0 0 0 0 (75)

Need for time to
think it over 0 0 0 0 0 (76)

Science dept.head
opposition 0 0 0 0 0 (77)

Science supervisor
opposition 0 0 0 0 0 (76)

Guidance counselor
opposition 0 0 0 0 0 (79)

II

02(7-8)
Other important factors

(specify)
0 0 0 0 (9)

0 0 0 0 (10)
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36. How would you evaluate the importance of each
of the following to the adoption of a new
course of stuely in science in your school?

very mod. not
important important important

5 4. 3 2 1

Curriculum coordi-
nator 0 0 0 0 0 (11)

Guidance counselor 0 0 0 0 0 (12)

Local community 0 0 0 0 0 (13)

P.T.A. 0 0 0 0 0 (14)

Principal or asst.
principal 0 0 0 0 0 (15)

Science teacher 0 0 0 0 0 (16)

Science supervisor 0 0 0 0 0 (17)

Students 0 0 0 0 0 (10)

Superintendent 0 0 0 0 0 (19)

37. In your school, which single person is most
likely to initiate action with regard to
adopting a new physics course? (Check one.)
1) Curriculum coordinator
2) Guidance counselor
3) Physics teacher
4) Principal or asst.principal
5) Science supervisor
6) Science department chairman
7) Students
8) Superintendent
9) Other (speci2y) (20)
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30. Which
involved
regarding
in your

1)

of the following would probably
in making the final decision
the adopticn of Project Physics

school? (Check all that apply.)

be

(29)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(20)

(30)

Curriculum coordinator
Guidance counselor
Physics teacher
Principal or asst.principal
Science supervisor
Science department chairman
Students
Superintendent
Other (specify)

2)

3)

4)

5)

6)

7)

8)

9)

39. Please
you think
Physics
cate the
leaving
would

01)

indicate the sequence of events which

(31-32)
(33-34)

(35-36)

would probably occur if Project
were adopted in your school. Indi-
sequence by numbers (1,2,3,....)

those blank which you do not believe
occur.
Superintendent gets interested
Science supervisor approves
Science department head gets
interested

02)

03)

04) Parents get interested (37-38)

05) Guidance counselor approves (39-40)

06) Guidance counselor gets
interested (41-42)

07) Superintendent approves (43-44)

08) Science supervisor gets
interested (45-46)

09) Science staff approves (47-48)

10) School board approves (49-50)

11) Physics teacher gets interested (51-52)

12) Principal gets intetested (53-54)

13) Principal approves (55-56)

14) Curriculum director gets
interested (57-58)

15) Curriculum director approves (59-60)
(61)
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40. Do you believe that the pattern of adoption
in

(2),

for physics courses is similar to that
the following:

Yes (1) No
The other sciences 0 0 (62)
Mathematics 0 0 (63)
Social studies 0 0 (64)

English 0 0 (65)

Languages 0 0 (66)

41. Do you believe that the difficulties of
thoseadoption for physics are similar to

in the following:
Yes (1) No (2).

The other sciences 0 0 (67)

Mathematics 0 0 (68)

Social Studies 0 0 (69)
English .0 0 (70)

Languages 0 0 (71)

42. How would you evaluate the importance of each
of the following factors with regard to pro-
viding incentive to adopt new courses of study
in science in your school?

very
important

mod not
important important

5 4 3 2 1

Parents encourage in-
troduction of new
courses 0 0 0 0 0 (72)

School board encour-
ages introduction of
new courses 0 0 0 0 0 (73)

New courses are being
adopted in other
schools 0 0 0 0 0 (74)

Students want new
courses 0 0 0 0 0 (75)

A school accredita-
tion body encour-
ages it 0 0 0 0 0 (76)



142

43. How would you classify each of the
following with regard to its receptivity
to being changed?

very
receptive

mod.
receptive

not
receptive

5 4 3 2 1

Business and
industry 0 0 0 0 0 (77)

Churches 0 0 0 0 0 (78)
Clergy 0 0 0 0 0 (79)
Federal govern-
ment 0 0 0 0 0 (80)

III
03(7-8)

Guidance counse-
lors 0 0 0 0 0 ( 9)

Local government 0 0 0 0 0 (10)
Politicians 0 0 0 0 0 (11)
Schools 0 0 0 0 0 (12)

School boai:dg:: 0 0 0 0 0 (13)

School adminis-
trators 0 0 0 0 0 (14)

Science teachers 0 0 0 0 0 (15)

Students 0 0 0 0 0 (16)

44. How would you
with regard to
about changes

classify each of the
their actual ability
in your community?

Very Mod.
Able Able

following
to bring

Not
Able

5 4 3 2 1

Bussines and
industry 0 0 0 0 0 (17)

Churches 0 0 0 0 0 (18)
Clergy 0 0 0 0 0 (19)
Federal government 0 0 0 0 0 (20)
Guidance counselors° 0 0 0 0 (21)

Local government 0 0 0 0 0 (22)

Politicians 0 0 0 0 0 (23)
Schools 0 0 0 0 0 (24)

School boards 0 0 0 0 0 (25)

School adminis-
trators 0 0 0 0 0 (26)

Science teachers 0 0 0 0 0 (27)

Students 0 0 0 0 0 (28)
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45. Will you teach in the same school next year
as last year?

1) Yes 2) No (29)

46. Who provided the initial impetus for you to
apply for a Project Physics summer institute?
(Check one.)

1) Fellow teacher
2) Guidance counselor
3) NSF publicity
4) Principal or asst. principal
5) Science department chairman
6) Science supervisor
7) Superintendent
8) Yourself
9) Other (specify) (30)

47. For how many years have you held your present
position?

1) 0 6) 9-10
2) 1-2 7) 11-12
3) 3-4 8) 13-14
4) 5-6 9) 15 or more (31)

5) 7-8

48. What fraction of your teaching time is devoted
to teaching physLcs?

1) one-third or less
2) one third to two-thirds
3) more than two-thirds (32)

49. Check each of the following persons that you
believe enthusiastically support your
adopting Project Physics.

a. Superintendent (33)

b. Science department head (34)

c. Guidance counselor (35)

d. A consultant from outside the school
or school system

e. Curriculum coordinator
f. Science supervisor
g. Principal or asst.principal
h. A member of the school board
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(36)

(37)

(38)

(39)

(40) (41)
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50. What fraction of your Project Physics summer
institute would you estimate is devoted to
the philosophy and ux..-Loeology of Project
Physics?

01) 0-10% 06) 51-60%
02) 11-20% 07) 61-70%
03) 21-30% 08) 71-80%
04) 31-40% 09) 81-90%
05) 41-50% 10) 91-100% (42)

51. To how many Project Physics summer institutes
did you apply in each of the following years?
(Write in number.)

1) 1968 (43)

2) 1959 (44)

3) 1970 (45)

52. Which of the following knew the general
nature of Project Physics before you left
for this summer's institute? (Check all
that apply.)

a. Curriculum coordinator
b. Guidance counselor
c. Principal or asst. principal
d. Science department head
e. Science supervisor
f. Superintendent
g. Yourself

53. Before this summer's institute began, had
the decision already been made to adopt
Project Physics?

1) Yes 2) No

54. Of the following, which were aware of
summer institute plans in June,1970?
all that

a. Curriculum coordinator
b. Guidance counselor
c. Principal or asst. principal
d. Science department head
e. School board member(s)
f. Science supervisor
g. Superintendent

(46)

(47)

(48)

(49)

(50)

(51)

(52)

(53)

(54)

your
(Check

(56)

(57)

(58)

(59)

(60)

(61)

(62)
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55. If you were to adopt Project Physics, how
difficult do you believe your first year
would be compared with the previous course
in physics that you taught?

1) iAore difficult
2) kbout the same
3) Easier (63)

56. In the long run, how difficult do you believe
Project Physics would be for you to teach
compared with the physics course you
previously taught?

1) More difficult
2) About- the same
3) Easier (64)

57. Do you plan to use selected parts of Project
Physics to supplement your usual physics
course until the time comes when you can make
a general adoption?

1) Yes 2) No (65)

56. Uhich of the following do you consider to be
a personal friend (i.e. first name basis)?
(Check all that apply.)

a. Curriculum coordinator
b. Guidance counselor
c. Principal or assistant principal
d. School board member
e. Science supervisor
f. Science department head
g. Superintendent

59. Mat was your primary undergraduate major?

(66)

(67)
(68)

(69)

(70)

(71)

(72)

(Check one.)
1) Biology 6) Physics
2) Chemistry 7) Science. education
3) English 8) Social. studies

Aspeci
5) Mathematics (74)
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60. If you had a free choice to teach only one
subject, which one would it be? (Check one.)

1) Biology 6) Mathematics
2) Chemistry 7) Physics
3) Earth science 8) Social studies
4.) English 9) Other (specify)
5) General science (75)

61. In which region of the
1) New England
2) Middle Atlantic
3) Southeast
4) South

country do you teach?
5) Southwest
6) West
7) Northwest
8) Midwest (76)

62. How much interaction do you believe you have
with other teachers'

1) Much more than average
2) More than average
3) Above average
4) Less than average
5) Much less than average

63. How many times in the past 12 months has
someone asked your advice on adoption of
a science course?

(77)

(78)

64. How many times in the past 12 months have you
asked someone for advice on adoption of a
science course? (79)
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APPENDIX B

INPLEMENTATION CONFERENCE QUESTIONNAIRE
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SCIENCE COURSE IMPLELMNTATION QUESTIONNAIRE

Please answer the following questions as
accurately as you can.

I

Name (1-2)

Adress

Title
1) Curriculum coordinator
2) Guidance counselor
3) Principal or assistant principal
4) Science supervisor (of a school system)
5) Science department chairman and teacher
6) Superintendent
7) Teacher
8) Other (specify) (3)

Sex
1) Male
2) Female (4)

Summer institute (5-6)

01(7-8)
1. How old are you?

1) 30 or under
2) 31-36
3) 37-42
4) 43 -48
5) 49-54
6) 55-60
7) Over 60 (9)

2. During the last 12 months, how many profession-
al meetings have you attended outside of your
immediate geographical area (i.e. takes more
than one hour to drive)?

1) 1 6) 6

2) 2 7) 7

3) 3 8) 0

4) 4 9) 9 or more (10)

5) 5
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3. What is your highest academic degree?
1) B.A., or 13.Ed.

2) B.A., B.S. or B.Ed., plus some
graduate work

3) .A., M.S., or Ed.M.
4) M.A., U.S., or Ed.M. plus additional

graduate study
5) Ed.D or Ph.D.

4. In what year did you receive your highest
academic degree?

1) Before 1930 6) '51-'55
2) '31-'35 7) '56-'60
3) '36-'40 8) '61-'65
4) '41-'45 9) '66-'70 (12)

5) '46-'50

5. List the professional journals you read
routinely (abbreviate if necessary).

(13)

6. In what year (prior to 1970) did you take your
last course for academic credit?

1) Before '54 6) '62-'63
2) '54-'55 7) '64-'65
3) '56-'57 8) '66-'67
4) '58-'59 9) '68-'69 (14)

5) '60-'61

7. From approximately how many persons outside
of your own school or school system have you
actively sought advice or information about
new science courses during the last 12
months?

(15)

8. List (by initials) the local professional
organizations to which you belong. (Circle
those in which you are or have been an
officer.)

(16)

(17)



9. List (by initials) the
organizations to which
those in which you are
officer.)
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national professional
you belong. (Circle
or have been an

(18)

(19)

10. Approximately how many journal articles
have you published? (20)
(Note: In the following questions, the
term "school" refers to the schcol to which
the teacher attending this summer institute
is assigned.)

11. Which grades are enrolled in the school?
1) 10th-12th 3) 7th-12th
2) 9th-12th 4) Other

specify
(21)

12. :that is the approximate total enrollment of
the school?

1) 0-250
2) 251-500
3) 501-750
4) 751-1000
5) 1001-1250

6) 1251-1500
7) 1501-1750
8) 1751-2000
9) Over 2000 (22)

13. How is the school best characterized? (check one)
1) General education
2) Technical education
3) College preparatory
4) Other (specify) (23)

14. The school is
1) Public
2) Independent

15. The students in the school are
1) All boarders
2) Mostly boarders
3). Partly boarders
4) No boarders

3) Church affiliated
4) Other

(specify)
(24)

(25)



13. The students are
1) All boys
2) All girls
3) Uixed, boys and girls
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(26)

17. How many combined junior-senior high schools
are there in your school system? (27-28)

18. How many high schools are there in your
school system? (Do not include the schools
listed in question 17.) (29-30)

19. How many junior high schools are there
in your school system? (Do not include
the schools listed in question 17.) (31-32)

20. How many combined junior-senior high schools
are there in the town your school is in?

(33-34)

21. How many high schools are there in the
town your school is in? (Do not include
the schools listed in question 20.) (35-36)

22. How many junior high schools are there in
the town your school is in? (Do not include
the schools listed in question 20.) (37-38)

23. Approximately when was your school building
built?

1) Before 1931 . 6) '51255
2) '31-'35 7) '56-'60

3) '36-40 8) '61-'65
4) '41-'45 9) '66-'70

5) '46-'50

24. When was the last major remodeling or
renovation in the science facility of
your school? (Make no reply if "never.")

1) Before 1931 6) '51-'55
2) '31-'35 7) '56-'60
3) '36-'40 8) '61-'65
4) '41-'45 9) '66-'70 (40)

_5) '46-'50
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25. How would you classify your school with
regard to the area it serves? (check only
one.)

1) Urban: Stable population
2) Urban: Transient population
3) Urban: Ghetto
4) Suburban: Upper income level
5) Suburban: Upper and middle income level
6) Suburban: i'Iiddle income level
7) Town
8) Rural
9) Other (specify) (41)

26. What is the title of the person whose estimate
of the quality of your work is most important
to you? (Check one.)

1) Curriculum coordinator
2) Fellow teacher
3) Guidance counselor
4) Principal or assistant principal
5) Science department chairman
6) Science supervisor
7) School board member (s)
8) Superintendent
9) Other (specify) (42)

27. What is the title of the person whose estimate
of the quality of your work is likely to be
most accurate? (Check one.)

1) Curriculum coordinator
2) Fellow teacher
3) Guidance counselor
4) Principal or assistant principal
5) Science department chairman
6) Science supervisor
7) School board member(s)
8) Superintendent
9) Other (specify) (43)

28. Which of the following events have occurred
in your school during the past 12 months? (

(Check all that apply)
a. A threatened teachers' strike
b. A teachers' strike
c. A student boycott of classes



153

d. A threatened student boycott of classes
e. A threatened or actual loss of

accreditation
f. A sudden large increase in enrollment

(e.g. because of school consolidation
or closing of nearby parochial school.)

g. Other major disturbing event (specify)
(44)

29. List as many as you can of the new courses (in
all subject areas) that have been adopted in
your school during the last five years
(abbreviate if necessary).

(4.5-46)

30. In which year were each of the following new
science courses first used in your school?
(1.1ike no entry if the course was never used.)

PSSC physics (47-48)
CBA chemistry (47-48)
CHEi.iStudy chemistry (51-52)
BSCS biology (53-54)
IPS (Introductory Physical Science) (55 -56)
ESCP (Earth Sc.Curr.Proj.) (57-58)
Other (specify) (59-60) (61)

31. How would you rate the competitiveness of your
school with other nearby schools in each of
the following?

Very Moderately Weakly
Comptetitive Competitive Competitive

5 4 3 2 1

Athletics 0 0 0 0 0 (62)

Debating 0 0 0 0 0 (63)

Science fairs or
other science
contests 0 0 0 0 0 (64)

Quality of curricu-
lum 0 0 0 0 0 (65)

Adoption of new
courses 0 0 0 0 0 (66)

169
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32. In what year did you first hear of Project
Physics?

1) 1965 4) 1.953

2) 1965 5) 1959
3) 1967 6) 1970 (67)

33. Through which medium did you first hear of
Project Physics? (Check one.)

1) Professional publication (such as
The Physics Teacher)

2) Project Physics informational material
(such as newsletters)

3) Commercial promotional material (Damon,
Holt, etc.)

4) Convention or other professional
meeting

5) Hentioned by a colleague
6) Other (specify) (68)

34. Was Project Physics taught in your school
last year?

1) Yes 2) No

If "yes," which was the first year?
1) 1965-66 4) 1968 -69
2) 1966-67 5) 1969-70
3) 1967-68

(69)

(70)

If "no," when will use of Project Physics
probably begin?

1) 1970-71 4) 1973-74
2) 1971-72 5) It will probably not be
3) 1972-73 adopted (71)
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35. Please estimate the importance of each of the
following factors to any delay between the end
of the summer training program in Project
Physics and the beginning of use of Project
Physics in your school

very mod. not
important important important

5 4 3 2 1

Waiting for
completion of
the commercial
edition of the
printed
materials 0 0 0 0 0 (72)

Need.:::;:, time to

get funds 0 0 0 0 0 (73)

Need time to con-
vince the school
administration 0 0 0 0 0 (74)

Delay in getting
school board
approval 0 0 0 0 0 (75)

Need for time to
think it over 0 0 0 0 0 (76)

Sci ence dept.head
opposition 0 0 0 0 0 (77)

Science supervisor
opposition 0 0 0 0 0 (78)

Guidance counselor
opposition 0 0 0 0 0 (79)

II

02(7-8)

Other important factors
( specify)

0 0 0 0 (9)

0 0 0 0 (10)

171
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36. How would you evaluate the importance of each
of the following to the adoption of a new
course of stuely in science in your school?

very
important

mod.
important

not
important

5 4 3 2 1

Curriculum coordi-
nator 0 0 0 0 0 (11)

Guidance counselor 0 0 0 0 0 (12)

Local community 0 0 0 0 0 (13)

P.T.A. 0 0 0 0 0 (14)

Principal or asst.
principal 0 0 0 0 0 (15)

Science teacher 0 0 0 0 0 (16)

Science supervisor 0 0 0 0 0 (17)

Students 0 0 0 0 0 (10)

Superintendent 0 ci 0 0 0 (19)

37. In your school, which single person is most
likely to initiate action with regard to
adopting a new physics course? (Check one.)

1) Curriculum coordinator
2) Guidance counselor
3) Physics teacher
4) Principal or asst.prircipal
5) Science supervisor
6) Science department chairman
7) Students
0) Superintendent
9) Other (specify) (20)
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30. Which
involved
regarding
in your

1)

of the following would probably
in making the final decision
the adoption of Project Physics

school? (Check all that apply.)

be

(29)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(2C)

(30)

Curriculum coordinator
Guidance counselor
Physics teacher
Principal or asst.principal
Science supervisor
Science department chairman
Students
Superintendent
Other (specify)

2)

3)

4)

5)

6)

7)

9)

9)

39. Please
you think
Physics
cate the
leaving
would

01)

indicate the sequence of events which

(31-32)
(33-34)

(35-36)
(37-38)
(39-40)

would probably occur if Project
were adopted in your school. Indi-
sequence by numbers (1,2,3,...)

those blank which you do not believe
occur.
Superintendent gets interested
Science supervisor approves
Science department head gets
interested
Parents get interested
Guidance counselor approves

02)

03)

04)

05)Imbi
06) Guidance counselor gets

interested (41-42)
07) Superintendent approves (43-44)
08) Science supervisor gets

interested (45-46)
09) Science staff approves (47-46)
10) School hoard approves (49-50)
11) Physics teacher gets interested (51-52)
12) Principal gets intetested (53-54)
13) Principal approves (55-56)
14) Curriculum director gets

interested (57-58)

15) Curriculum director approves (59-60)
(61)
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46. Do you believe that
for physics courses
the following:

the pattern of adoption
that in

No (2)

is similar to

Yes (1)
The other sciences 0 0 (62)

Mathematics 0 0 (63)

Social studies 0 0 (64)

English 0 0 (65)

Languages 0 0 (66)

41. Do you believe that the difficulties of
adoption for physics
in the following:

are similar to those

Yes (1) No (2)
The other sciences 0 0 (67)

Mathematics 0 0 (68)

Social Studies 0 0 (69)
English 0 0 (70)

Languages 0 0 (71)

42. How would you evaluate the importance of each
of the following factors with regard to pro-
viding incentive to adopt new courses of study
in science in your school?

very
important

mod not
important important

5 4 3 2 1

Parents encourage in-
troduction of new
courses 0 0 0 0 0 (72)

School board encour-
ages introduction of
new courses 0 0 0 0 0 (73)

New courses are being
adopted in other
schools 0 0 0 0 0 (74)

Students want new
courses 0 0 0 0 0 (75)

A school accredita-
tion body encour-
ages it 0 0 0 0 0 (76)
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43. How would you classify each of the
following with regard to its receptivity
to being changed?

very
receptive

mod.
receptive

not
receptive

5 4 3 2 1

Business and
industry 0 0 0 0 0 (77)

Churches 0 0 0 0 0 (78)

Clergy 0 0 0 0 0 (79)

Federal govern-
ment 0 0 0 0 0 (80)

III
03(7-0)

Guidance counse-
lors 0 0 0 0 0 ( 9)

Local government 0 0 0 0 0 (10)

Politicians 0 0 0 0 0 (11)

Schools 0 0 0 0 0 (12)

School board6.:- 0 0 0 0 0 (13)

School adminis-
trators 0 0 0 0 0 (14)

Science teachers 0 0 0 0 0 (15)

Students 0 0 0 0 0 (16)

44. How would you
with regard
about changes

classify each of the
to their actual ability

in your community?

Very Mod.
Able Able

following
to bring

Not
Able

5 4 3 2 1

Bussines and
industry 0 0 0 0 0 (17)

Churches 0 0 0 0 0 (18)

Cle,4y 0 0 0 0 0 (19)

Federal government 0 0 0 0 0 (20)

Guidance counselors0 0 0 0 0 (21)

Local government 0 0 0 0 0 (22)

Politicians 0 0 0 0 0 (23)

Schools 0 0 0 0 0 (24)

School boards 0 0 0 0 0 (25)

School adminis-
trators 0 0 0 0 0 (26)

Science teachers 0 0 0 0 0 (27)

Students 0 0 0 0 0 (28)
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On the remainder of this questionnaire, the term
"school" refers to the school to which your
teacher-colleague who is attending this summer
institute is assigned.

45. Who do you believe provided the initial
impetus for the teacher with whom you are
associated to attend this institute?

1) Curriculum coordinator
2) A fellow teacher
3) NSF publicity
4) Principal or assistant principal
5) Guidance counselor
6) Science department chairman
7) Science supervisor
8) The teacher himself III
9) Other (specify) (80)

46. What is the school's approximate annual per
pupil expenditure (current plus capital
expenditure)?

1) $0-300
2) 301-400
3) 401-500
4) 501-600
5) 601-700 IV
6) 701-800 04(7-8)
7) 801-900
8) 901-1000
9) More than 1000) (9)

47. What is your school system's approximate
annual per pupil expenditure (current plus
capital expenditure)?

1) $0-300 6) 701-800
2) 301-400 7) 801-900
3) 401-500 8)901 -1000
4) 501-600 9) More than 1000 (10)

5) 601-700

48. What percent of the total school budget is
spent on central administration?

(11-12)



49. Who employed you before you assumed your
present position?

1) Your present eriployer
2) Some other employer

50. How many times in the past 12 months has
someone asked your advice on adoption of
a science course?

51. How many times in the past 12 months have
you asked someone for advice on adoption
of a science course?
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(13)

(14)

(15)

52. How long have you hell your present
position? _DMA (16-17)

53. How much interaction do you believe you have
with other persons who have approximately the
same responsibilities you have?

1) Much more than average
2) More than average
3) About average
4) Less than average
5) Much less than average (18)

54. How would ycu rate the support you receive
from your immediate superior(s)?

1) Excellent 3) Fair
2) Good 4) Poor

55. As a teacher, what was your area of chief
academic interest?

1) English
2) Good
3) Language(s)
4) Manual arts
5) Mathematics
6) Physical education
7) Science
8) Social studies
9) Other (specify)

(19)

(20)



5G. Have you ever taught a science?
1) Yes
2) No
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(21)

If yes, for how long? years (22-23)

57. How would you describe your relationship with
the physics teacher from your school or
school system that is attending this
institute?

1) Close personal friend
2) Friendly (first name basis)
3) Acquainted
4) Not acquainted before this week (24)
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APPENDIX C

INSTRUiiENTS ADMINISTERED AT ENDS OF

IMPIMENTATION CONFERENCES

1) Follow-up questionnaire (4 pages)

2) Semantic Differential (7 pages)

3) Test on Understanding Science
(not included)

179
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Name

FOLLOW-UP QUESTIONNAIRE

1. Please estimate the importance of each of the
following factors to any delay between the end
of the summer training program in Project
Physics and the beginning of use of Project
Physics in your school.

very mod. not

11-1212LJ112211ir222rtant
5 4 3 2 1 VI

Waiting for comple-
tion of the commer-
cial edition of the
printed materials 0 0 0 0 0 (11)

Needed time to get
funds 0 0 0 0 0 (12)

Need time to convince
the school administra-
tion 0 0 0 0 0 (13)

Delay in getting school
board approval 0 0 0 0 0 (14)

Need :Eor time to think
it over 0 0 0 0 0 (15)

Science department
head opposition 0 0 0 0 0 (16)

Science supervisor
opposition 0 0 0 0 0 (17)

Guidance counselor
opposition 0 0 0 0 0 (18)

Curriculum coordina-
tor opposition 0 0 0 0 0 (19)

Other important fac-
tors (specify)

0 0

0 0

0

o
0

0

(20)

(21)0



165

2. How would you evaluate the importance of each of
the following to the adoption of a new course of
study in science in your

very

1-12.2.2E

school?

mod. not

5 4 4 3 1 VI

Curriculum coordina-
tor 0 0 0 0 0 (22)

Guidance counselor 0 0 0 0 0 (23)

Local community 0 0 0 0 0 (24)

P.T.A. 0 0 0 0 0 (25)

Principal or asst.
principal 0 0 0 0 0 (26)

Science teacher 0 0 0 0 0 (27)

Science supervisor 0 0 0 0 0 (28)

Students 0 0 0 0 0 (29)

Superintendent 0 0 0 0 0 (30)

3. In your school, which single person is most likely
to initiate action with regard to adopting a new
physics course? (Check one.)

1) Curriculum coordinator
2) Guidance counselor
3) Physics teacher
4) Principal or assistant principal
5) Science supervisor
6) Science department chairman
7) Students
8) Superintendent
9) Other (specify) (31)
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4. Which of the following would probably be involved
in making the final decision regarding the adoption
o Project Physics in your school? (Check all that
apply.)

1) Curriculum coordinator
Guidance counselor
Physics teacher
Principal or assistant principal
Science supervisor
Science department chairman
Students
Superintendent
Other(specify) (40)

(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39)

(41)

2)

3)

4)

5)

6)

7)

8)

9)

5. Please indicate the sequence of events which you
think would probably occur if Project Physics
were adopted
by numbers
you do

01)

in your school. Indicate the
(1,2,3,...) leaving those blank

sequence
which

(42-43)
(44-45)

(46-47)

not believe would occur.
Superintendent gets interested
Science supervisor approves
Science department head gets
interested

02)

03)

04) Parents get interested (48-49)
05) Guidance counselor approves (50-51)
06) Guidance counselor gets interested (52-53)
07) Superintendent approves (54-55)
08) Science supervisor gets interested (56-57)
09) Science staff approves (58-59)
10) School board approves (60-61)
11) Physics teacher gets interested (62-63)
12) Principal gets interested (64-65)
13) Principal approves (66 -f7)

14) Curriculum director gets interested (68-69)
15) Curriculum director approves (70-71)

(72)

6. Do you believe that
physics courses is

the pattern of adoption for
similar to that in the following:

Yes_ (1) No(2)
The other sciences 0 0 (73)
Mathematics 0 0 (74)

Social studies 0 0 (75)
English 0 0 (76)

Languages 0 0 (77)

n2



7. Do you believe that the difficulties of
for physics are similar to those in the

167

adoption
following:

X2q111. No (2)

The other sciences 0 0 (78)

Mathematics 0 0 (79)

Social Studies 0 0 (80)
VII

07(7-6)
English 0 0 ( 9)

Languages 0 0 (10)

8. How would you evaluate the importance of each of
the following factors with regard to providing
incentive to adopt new courses of study in science
in your school?

very
important

mod. not
important important

5 4 3 2 1

Parents encourage intro-
duction of new courses 0 0 0 0 0 (11)

School board encourages
introduction of new
courses 0 0 0 0 0 (12)

New courses are being
adopted in other schools 0 0 0 0 0 (13)

Students want new courses 0 0 0 0 0 (14)

A school accreditation
body encourages it 0 0 0 0 0 (15)
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9. How would you classify each of the following with
regard to its receptivity to being changed?

very mo6. not
re22ptive receptive receptive

5 4 3 2 1

Business and industry 0 0 0 0 0 (16)

Churches 0 0 0 0 0 (17)

Clergy 0 0 0 0 0 (18)

Federal government 0 0 0 0 0 (19)

Guidance counselors 0 0 0 0 0 (20)

Local government 0 0 0 0 0 (21)

Politicians 0 0 0 0 0 (22)

Schools 0 0 0 0 0 (23)

School boards 0 0 0 0 0 (24)

School adminisi- _ors 0 0 0 0 0 (25)

Science teachers 0 0 0 0 0 (26)

Students 0 0 0 0 0 (27)

10. How would you classify each of the following with
regard to their
changes in your

Business and industry
Churches
Clergy
Federal government
Guidance counselors
Local government
Politicians
Schools
School boards
School administrators
Science teachers
Students

actual ability to bring
community?

Very Hod. Not
Able Able Able

about

5 4 3 2 1

0 0 0 0 0 (28)

0 0 0 0 0 (29)

0 0 0 0 0 (30)

0 0 0 0 0 (31)

0 0 0 0 0 (32)

0 0 0 0 0 (33)

0 0 0 0 0 (34)

0 0 0 0 0 (35)

0 0 0 0 0 (36)

0 0 0 0 0 (37)

0 0 0 0 0 (38)

0 0 0 0 0 (39)
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MEDICAL DOCTOR

7 6 5 4 3 2 1

Important 0 0 0 0 0 0 0 Unimportant
Unproductive 0 0 0 0 0 0 0 Productive
Authoritarian 0 0 0 0 0 0 0 Democratic
Enemy 0 0 0 0 0 0 0 Friend
Wise 0 0 0 0 0 0 0 Foolish
Comforting 0 0 0 0 0 0 0 Threatening

7 6 5 4 3 2 1

Helpful 0 0 0 0 0 0 0 Obstructive
Cruel 0 0 0 0 0 0 0 Kind
Cooperative 0 0 0 0 0 0 0 Antagonistic
Cluttered 0 0 0 0 0 0 0 Orderly
Predictable 0 0 0 0 0 0 0 Unpredictable
Complex 0 0 0 0 0 0 0 Simple

7 6 5 4 3 2 1

Reliable 0 0 0 0 0 0 0 Unreliable
Difficult 0 0 0 0 0 0 0 Easy
Aggressive 0 0 0 0 0 0 0 Passive
Wasteful 0 0 0 0 0 0 Szwing
Trustworthy 0 0 0 0 0 0 0 Untrustworthy
Unsociable 0 0 0 0 0 0 0 Sociable

7 6 5 4 3 2 1

Dominant 0 0 0 0 0 0 0 Submissive
Cheerful 0 0 0 0 0 0 0 Solemn
Dependable 0 0 0 0 0 0 0 Undependable
Dull 0 0 0 0 0 0 3 Interesting
Strong 0 0 0 0 0 0 0 Weak
Unsympathetic 0 0 0 0 0 0 0 Sympathetic

7 6 5 4 3 2 1

Supporting 0 0 0 0 0 0 0 Undermining
Professional 0 0 0 0 0 0 0 Unpofessional
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7 6 5 4 3 2 1

Important 0 0 0 0 0 0 0 Unimportant
Unproductive 0 0 0 0 0 0 0 Productive
Authoritarian 0 0 0 0 0 0 0 Democratic
Enemy 0 0 0 0 0 0 0 Friend
Wise 0 0 0 0 0 0 0 Foolish
Comforting 0 0 0 0 0 0 0 Threatening

7 6 5 4 3 2 1

Helpful 0 0 0 0 0 0 0 Obstructive
Cruel 0 0 0 0 0 0 0 Kind
Cooperative 0 0 0 0 0 0 0 Antagonistic
Cluttered 0 0 0 0 0 0 0 Orderly
Predictable 0 0 0 0 0 0 0 Unpredictable
Complex 0 0 0 0 0 0 0 Simple

7 6 5 4 3 2 1

Reliable 0 U 0 0 0 0 0 Unreliable
Difficult 0 0 0 0 0 0 0 Easy
Aggressive 0 0 0 0 0 0 0 Passive
Wasteful 0 0 0 0 0 0 0 Saving
Trustworthy 0 0 0 0 0 0 0 Untrustworthy
Unsociable 0 0 0 0 0 0 0 Sociable

7 6 5 4 3 2 1

Dominant 0 0 0 0 0 0 0 Submissive
Cheerful 0 0 0 0 0 0 0 Solemn
Dependable 0 0 0 0 0 0 Undependable
Dull 0 0 0 0 0 0 0 Interesting
Strong 0 0 0 0 0 0 0 Weak
Unsympathetic 0 0 0 0 0 0 Sympathetic

7 6 5 4 3 2 1

Supporting 0 0 0 0 0 0 0 Undermining
Professional 0 0 0 0 0 0 0 Unprofess-

ional
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7 6 5 4 3 2 1 IV

Important 0 0 0 0 0 0 0 Unimportant (25)

Unproductive 0 0 0 0 0 0 0 Productive (26)

Authoritarian 0 0 0 0 0 0 0 Democratic (27)

Enemy 0 0 0 0 0 0 0 Friend (28)

Wise 0 0 0 0 0 0 0 Foolish (29)

Comforting 0 0 0 0 0 0 0 Threatening (30)

7 6 5 4 3 2 1

Helpful 0 0 0 0 0 0 0 Obstructive (31)

Cruel 0 0 0 0 0 0 0 Kind (32)

Cooperative 0 0 0 0 0 0 0 Antagonistic(33,
Cluttered 0 0 0 0 0 0 0 Orderly (34)

Predictable 0 0 0 0 0 0 0 Unpredictable
(35)

Complex 0 0 0 0 0 0 0 Simple (36)

7 6 5 4 3 2 1

Reliable 0 0 0 0 0 0 0 Unreliable (37)

Difficult 0 0 0 0 0 0 0 Easy (3S)

Aggressive 0 0 0 0 0 0 0 Passive (39)

Wasteful 0 0 0 0 0 0 0 Saving (40)

Trustworthy 0 0 0 0 0 0 0 Untrustworthy
(41)

Unsociable 0 0 0 0 0 0 0 Sociable (42)

7 6 5 4 3 2 1

Dominant 0 0 0 0 0 0 0 Submissive (43)

Cheerful 0 0 0 0 0 0 0 Solemn (44)

Dependable.: 0 0 0 0 0 0 0 Undependable(45)
Dull 0 0 0 0 0 0 0 Interestinj (46)

Strong 0 0 0 0 0 0 0 Weak (47)

Unsympathetic o 0 0 0 0 0 0 Sympathetic (48)

7 6 5 4 3 2 1

Suppox ting 0 0 0 0 0 0 0 Undermining (49)

Professional 0 0 0 0 0 0 0 Unprofessional
(50)

187
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SUPERINTENDENT

7 6 5 4 3 2 1 IV
Important 0 0 0 0 0 0 0 Unimportant (51)
Unproductive 0 0 0 0 0 0 0 Productive (52)

Authoritarian 0 0 0 0 0 0 0 Democratic (53)

Enemy 0 0 0 0 0 0 0 Friend (54)

Wise 0 0 0 0 0 0 0 Foolish (55)

Comforting 0 0 0 0 0 0 0 Threatening (56)

7 6 5 4 3 2 1

Helpful 0 0 0 0 0 0 0 Obstructive (57)
Cruel 0 0 0 0 0 0 0 Kind (5C)

Cooperative 0 0 0 0 0 0 0 Antagonistic (59)
Cluttered 0 0 0 0 0 0 0 Orderly (60)

Predictable 0 0 0 0 0 0 0 Unpredictable
(61)

Complex 0 0 0 0 0 0 0 Simple (62)

7 6 5 4 3 2 1

Reliable 0 0 0 0 0 0 0 Unreliable (63)

Difficult 0 0 0 0 0 0 0 Easy (64)

Aggressive 0 0 0 0 0 0 0 Passive (65)

Was 0 0 0 0 0 0 0 Saving (66)

Trustworthy 0 0 0 0 0 0 0 Untrustworthy
(67)

Unsociable 0 0 0 0 0 0 0 Sociable (68)

7 6 5 4 3 2 1

Dominant 0 0 0 0 0 0 0 Submissive (69)

Cheerful 0 0 0 0 0 0 0 Solemn (70)

Dependable 0 0 0 0 0 0 0 Undependable(71)
Dull 0 0 0 0 0 0 0 Interesting (72)
Strong 0 0 0 0 0 .0 0 -.Teak (73)

Unsympathetic 0 0 0 0 0 0 0 Sympathetic (74)

7 6 5 4 3 2 1

Supporting 0 0 0 0 0 0 0 Undermining (75)
Professional 0 0 0 0 0 0 0 Unprofessional

(76)
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GUIDANCE COUNSELOR

7 6 5 4 3 2 1 IV
Important 0 0 0 0 0 0 0 Unimportant (77)
Unproductive 0 0 0 0 0 0 0 Productive (78)

Authoritarian 0 0 0 0 0 0 0 Democratic (79)

Enemy 0 0 0 0 0 0 0 Friend (00)

05(7-8)
Wise 0 0 0 0 0 0 0 Foolish ( 9)
Comforting 0 0 0 0 0 0 0 Threatening (10)

7 6 5 4 3 2 1

Helpful 0 0 0 0 0 0 0 Obstructive (11)
Cruel 0 0 0 0 0 0 0 Kind (12)

Cooperative 0 0 0 0 0 0 0 Antagnonistic
(13)

Cluttered 0 0 0 0 0 0 0 Orderly (14)

Predictable 0 0 0 0 0 0 0 Unpredictable
(15)

Complex 0 0 0 0 0 0 0 Simple (16)

7 6 5 4 3 2 1

Reliable 0 0 0 0 0 0 0 Unreliable (17)

Difficult 0 0 0 0 0 0 0 Easy (10)

Aggressive 0 0 0 0 0 0 0 Passive (19)

Wasteful 0 0 0 0 0 0 0 Saving (20)

Trustworthy 0 0 0 0 0 0 0 Untrustworthy
(21)

Unsociable 0 0 0 0 0 0 0 Sociable (22)

7 6 5 4 3 2 1

Dominant 0 0 0 0 0 0 0 Submissive (23)

Cheerful 0 0 0 0 0 0 0 Solemn (24)

Dependable 0 0 0 0 0 0 0 Undependable25)
Dull 0 0 0 0 0 0 0 Interesting (26)
Strong 0 0 0 0 0 0 0 Weak (27)

Unsympathetic 0 0 0 0 0 0 0 Sympathetic (28)

7 6 5 4 3 2 1

Supporting 0 0 0 0 0 0 0 Undermining (29)
Professional 0 0 0 0 0 0 0 Unprofessional

(30)
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PHYSICS TELCL1ER

7 6 5 4 3 2 1 V
Important 0 0 0 0 0 0 0 Unimportant (31)

Unproductive 0 0 0 0 0 0 0 Productive (32)

Authoritarian 0 0 0 0 0 0 0 Democratic (33)
Enemy 0 0 0 0 0 0 0 Friend (34)
Wise 0 0 0 0 0 0 0 Foolish (35)

ComfortinG 0 0 0 0 0 0 0 Threatening (36)

7 6 5 4 3 2 :t

Helpful 0 0 0 0 0 0 0 Obstructive (37)

Cruel 0 0 0 0 0 0 0 Kind (30)

Cooperative 0 0 0 0 0 0 0 Antagonistic(39)
Cluttered 0 0 0 0 0 0 0 Orderly (40)

Predictable 0 0 0 0 0 0 0 Unpredictable
(41)

Complex 0 0 0 0 0 0 0 Simple (42)

7 6 5 4 3 2 1

Reliable 0 0 0 0 0 0 0 Unreliable (43)

Difficult 0 0 0 0 0 0 0 Easy (44)

Aggressive 0 0 0 0 0 0 0 Passive (45)

Wasteful 0 0 0 0 0 0 0 Saving, (46)

Trustworthy 0 0 0 0 0 0 0 Untrustworthy
(47)

Unsociable 0 0 0 0 0 0 0 Sociable (48)

7 0 5 4 3 2 1

Dominant 0 0 0 0 0 0 0 Submissive (49)

Cheerful 0 0 0 0 0 0 0 Solemn (50)

Dependable 0 0 0 0 0 0 0 Undependable(51)
Dull 0 0 0 0 0 0 0 Interesting (52)

Strong 0 0 0 0 0 0 .0 Weak (53)

Unsympathetic 0 0 0 0 0 0 0 Sympathetic (54)

7 6 5 4 3 2 1

Supporting 0 0 0 0 0 0 0 Undermining (55)

Professional 0 0 0 0 0 0 0 Unprofessional
(56)
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ADOPTING A NEW PHYSICS COURSE

7 6 5 4 3 2 1

Important 0 0 0 0 0 0 0 Unimportant (57)
Unproductive 0 0 0 0 0 0 0 Productive (50)

Authoritarian 0 0 0 0 0 0 0 Democratic (59)
Enemy 0 0 0 0 0 0 0 Friend (60)

Wise 0 0 0 0 0 0 0 Foolish (61)

Comforting 0 0 0 0 0 0 0 Threatening (62)

7 6 5 4 3 2 1

Helpful 0 0 0 0 0 0 0 Obstructive (63)
Cruel 0 0 0 0 0 0 0 Kind (64)

Cooperative 0 0 0 0 0 0 0 Antagonistic (65)
Cluttered 0 0 0 0 0 0 0 Orderly (66)

Predictable 0 0 0 0 0 0 0 Unpredictable
(67)

Complex 0 0 0 0 0 0 0 Simple (68)

7 6 5 4 3 2 1

Reliable 0 0 0 0 0 0 0 Unreliable (69)

Difficult 0 0 0 0 0 0 0 Easy (70)

Aggressive 0 0 0 0 0 0 0 Passive (71)

Wasteful 0 0 0 0 0 0 0 Saving (72)

Trustworthy 0 0 0 0 0 0 0 Untrustworthy
(73)

Unsociable 0 0 0 0 0 0 0 Sociable (74)

7 6 5 4 3 2 1

Dominant 0 0 0 0 0 0 0 Submissive (75)

Cheerful 0 0 0 0 0 0 0 Solemn (76)

Dependable 0 0 0 0 0 0 0 Undependable(77)
Dull 0 0 0 0 0 0 0 Interesting (78)
Strong 0 0 0 0 0 0 0 Weak (79)

Unsympathetic 0 0 0 0 0 0 0 Sympathetic (SO)
7 6 5 4 3 2 1 VI

06(7-8)
Supporting 0 0 0 0 0 0 0 Undermining ( 9)

Progessional 0 0 0 0 0 0 0 Unprofessional
(10)
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IMPLEMENTATION CONFERENCE SMALL

GROUP DISCUSSION QUESTIONS
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IMPLEI4ENTATION CONFERENCE GROUP DISCUSSION

QUESTIONS

1. Under what conditions and by what patterns of
decision-making are new courses (especially
government-sponsored science courses such as
Project Physics) adopted by schools?

A. What are the actual roles of
teachers
administrators
science supervisors
curriculum coordinators
guidance personnel
school boards
parents
students
etc.

and how do they interrelate with one another?

B. How do the roles vary in schools and school
systems of different sizes?

C. Is there a typical sequenc of events in the
decision-making process?

2. Does the adoption process differ by
Region of the country; School or town size;
Type of school; Etc.

Is the source of the funds with which a course was
developed (a.g. federal funds vs. a commercial
publishing company) an impertak.: L'onsideration in
the adoption decision?

193
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IIIPLELIENTATION CONFERENC12 Cs.:.OUP DISCUSSION

QUESTIONS

3. What is the normal delaytime between the
decision-makers' first knowledge of a new course
of study, the decision to use it eventually, and
the actual use of the course in the classroom?
How important are factors such as

Shortages of funds to purchase laboratory
equipment and books;

Unavailability of space;
Obtaining materials once funds become available;
Preparing teachers to use the new course of

study correctly;
Convincing teacher and parent groups that thr.-

change will be beneficial;
Etc.

4. How does knowledge of new courses get to the
various persons involved in the decision-making
process and where does the impetus to consider
making changes normally start? Does the source
of the initial impetus vary with the type of
change that is being sought? How important are
the influences of other schools adopting new
courses of study, national r:ublicity on curricu-
lum developments, professional meetings and
journals, the aczdemic community, current world
events, etc.? What kind of information about new
courses is .2.mportant to administrators,teachers,
guidance counselors,parents,etc.? How is this
information "best" gotten to them?



TYPICAL IHPLEMENTATION CONFERENCE SCHEDULE
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NSF - Kansas State University

IMPLEMENTATION CONFERENCE

July 15

(HARVARD PROJECT
July 15 - 17,

PHYSICS)
1(170

3:30-4:00 p.m. Registration !Parlors A & B
'Ramada Inn

4:00-5:30 p.m. Opening Session Parlors A & B
Steve Winter - 1Ramanda Inn
John Yegge

5:45 p.m. Hospitality !Parlor C
IRamanda Inn

6:45 p.m. Dinner !Parlor A
'Ramada Tnn

July 16
8:15-9:45 a.m. Introduction to !Rooms 216,219

Harvard Project PhysicsICardwell Hall
Materials
LeRoy Kallemeyr-Charles Lang

9:50-10:50 a.m. Participation in 'Room 102
Institute with Teachars ,Cardwell Hall
LeRoy Kallemeyn -Charles Lang

11:00-11:30 a.m. Discussion of Harvard Room 219
Project Physics Course Cardwell Hall
Steve Winter - John Yegge

11:45 a.m. Lunch !Kramer Food
Center

1:00-3:45 p.m. Small Group Discussions: Room 219
Implementation Problems Cardwell

Hall

4:00-5:15 p.m. Tour Room 219
A.B.Cardwell Cardwell

Hall
5:45 p.m. Dinner Kramer Food

Speakers - Centel'

- Samuel Keys, Dean Summer Session
College of Educatiod 1Line

- A.B.Cardwell, mead
Department of Physics
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July 17

8:30-10:00 a.m. Review of Implementation
Problems
Steve Winter - John Yegge

10:00-11:30 a.m. Questionnaires; Question
and Answer
Steve Winter - John Yegge

11:45 a.m. Lunch
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Room 219
Cardwell
Hall

Room 219
Cardwell
Hall

Kramer Food
Center
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APPENDIX F

STATISTICAL TESTS USED
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APPEND= F

STATISTICAL TESTS USED

Kendall's S statistic is appropriate for
evaluating relationships in contingency tables in
cases where the table is asymmetric (one dependent
variable and one independent variable) and where
both variables are ordinal (i.e. have a natural
ordering). This statistic is more powerful against
hypotheses of monotonic correlation than the
traditional chi-square statistic, which is not
sensitive to the internal ordering of the variables.

In cars where both variables were ordinal then,
Kendall's S statistic was computed. When the in-
dependent variable was nominal rather than ordinal,
the independence of the two variables was tested
with the chi-square statistic. In both cases, the
0.05 level of confidence was selected as an accept-
able level to denote significance.

For 2 x 2 tables, where there is only one degree
of freedom, Kendall's S test is equivalent to the chi-
square test.3 For convenience in computation, the
significance of the monotonic correlation in such
cases was tested with the chi-square statistic
(with Yates' continuity correction applied) but is
reported (where the independent variable is ordinal)
as the significance of S.

Two measures of association were computed. For
cases where the independent variable was considered
to be ordinal (most of the cases), Goodman and
Kruskal's gamma was used; where the independent
variable was nominal, Goodman and Kruskal's Tau-b
was used. 4 '

5 These measures of association were
chosen from among the rather rich array of measures
because of the very convenient interpretation which
may be attributed to their numerical values.
Costner has pointed out that both gamma and Tau-b
represent the proportionate reduction in error made
possible by knowledge of the relationship signaled'
by a significant Kendall's S or chi-square test
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respectively over the error that would occur with-
out knowledge of the relationship.° The "error"
for gamma and tau b have sliclltly different mean-
ings because of the difference in the type of
independent variables. For gamma, one orders two
subjects (randomly chosen and untied on the in-
dependent variable) on the dependent variable and
takes gamma to represent the proportional reduction
of errors in ability to make the ordering that the
known relationship makes possible. Tau-b, on the
other hand, involves reconstructing, by random
assignment, the distributions of the dependent
variable for each category of the independent vari-
able based upon knowledge of the independent vari-
able. Tau-b represents the proportionate reduction
in error in making the assignments made possible
given the knowledge of the relationship over those
assignments made without such knowledge.

Principal components factor analysis was used in
an attempt to determine the number and nature of the
variables which presumably underly those which prior
analysis showed to be related to the expectation of
adoption -- the dependent variable. Analytic rota-
tions of N orthogonal axes (one axis for each of the
N factors) was performed by the Varimax method'
proposed by Kaiser in order to maximize the "loadings"
of the N factors each on a single axis while minimiz-r
ing the loadings on each of the N -1 other axes.
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APPENDIX 1?

Footnotes

1 E.J.Burr, The Distribution of Kendall's Score S
for a Pair o Tied Rankings," Biometrika, 47:151-
165, 1960.

2 The Kendall's S statistic is often presented as
a signed number to indicate the direction of the
monotonic trend. Except for special cases in
this report, however, where S is reported with
no contingency table, the sign of S is omitted.
Examination of the contingency table readily
reveals the directions of the relationships.

3 Burr, ibid. p.164.

4 L.A.Goodman and H. Kruskal, "Measures
of Association for Cross Classifications,"
Journal of the American Statistical Association,
49:732-764,1954.

5 Gamma and tau-b are signed numbers, the sign, like
that of S, indicating the direction of the re-
lationship. Our interest in gamma and tau-b,
however, is in their magnitudes. Since the dir-
ections of the relationships are evident by
inspection of the contingency tables, only the
absolute values of gamma and tau-b are reported.

6 Herbert L. Costner, "Criterion for Measures of
Association," American Sociological Review,30:
341-353,1965.

7 The DATA-TEXT System, Preliminary Manual. Cambridge,
ass.: Harvard University Computing Center, June,
1969.
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